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ORIGINAL ARTICLES 

ENZOOTIC BOVINE PARAPLEGIA IN SOME MALNAD 
TRACTS (HILLY AND HEAVY RAINFALL REGION) OF 
MYSORE STATE WITH PARTICULAR REFERENCE TO 
CEREBROSPINAL NEMATODIASIS . AS ITS PROBABLE 

CAUSED 

By Syetj Mohiyuddeen, Ph.D. (IJ.S.A.), Mysore Seriiin. Institute, Bangalore 

I: (Received for publication on February 18, 1953) 

I (With Plates I — and two text-figure) ? 

P ARAPIjEGIA ill domesticated animals lias Been observed and recorded in : 

vaiioTis parts of tlie world. Crawford [1939-42] recorded for the first time i 

paraplegia among goats in Ceylon. Enzootio paralysis in sheep, goats and horses I 

has been a problem, of mnoli investigation and research, which has engaged the \ 

special attention of Japanese workers in Korea and Japan, But the literature on 
the subject has remained somewhat obscure because of its publication in Japanese 1 

language. While bringing these publications to light, limes [1951, 1952] has now < 

stressed the need for search into a possible nematodal cause in obscure paralytic j 

conditions of domestic animals. According to limes [1951] the lesions, such as [ 

acute inflammation with myelin degeneration, faecal and perivascular cellular infiltra- 
tion, microglial and astrocytic response, and in severely affected areas axis cylinders e 

having -irregularly globose or elongated swellings, and the process on the whole being i; 

a patchy, liquefactive, necrotising encephalomyelitis, liave to be regarded as specific ; 

for cerebrospinal nematodiasis. McGaiighey [1961] has reported cerebrospinal nema- C 

todiasis among goats witli lumbar paralysis in Ceylon and has demonstra-ted nematode J 

* larvae in the nervous tissue of paraplegic goats. limes, Shoho and Pillay [1952] 

have not only observed the s])ecifi.c histopathological lesions but also found immature : 

nematodes in brain and spinal cord of paraplegic sheep and goats in Japan. Ishii, 

Yajima ei «?., [1953] have experimentally produced lumbar paralysis in goats in 
Jo, pan. They fed rnosqnitoes on the blood of an ox cari'ving microfilaria of Setaria 
digitaUi and after allowing 14 days for maturation, the infective larvae were dis- 
sected out from tlie mosquitoes and thefo suspension in saline inoculated hypoder- 
micall}' into experimental goats. They are of the opinion tliat cerebrospinal 
nematodiasis is the etiological factor of seasonal lumbar u euro-paralysis in sheep, 
goats and liorsos in Japan and Korea. Innes [1952] is of the view that paraplegia 
among animals, including Kumri in horses in India, m,ay be due to some form of 
cerebrospinal nematodiasis and suggests the importance of detailed histopathological 
studios of brain and spinal cord in such cases. Innes [1963] has also studied the 
nervous system of a paralysed" goat from Orissa (India) and observed microsco]uc 
jxitchy leptoimmingitia with some perivascular culling and glial reaction. Itiliis 

*This investigation wa,') carried out anfier the programme of the Veterinary Disease Investigation 
Sc^hemo jointly sponsored by tlie Indian Gouncil of Agricultural Research, NeW Delhi, and the (Govern- 
ment of Mysore. 
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opinion the lesions of the paraplegic goat were not those of viral or haotorial ence- 
phalomvelitis hut simnlated the histopathological picture of proved 
brospinal uematodiasis, except that the nematode was not found, biioiio [Lm\ ua& 
reported that Pillai and Innes (unpublished work) recently have found rnaiacic lesions 
associated with the nematode in the spinal cord of an equine paralyi.ic case ( Inmn) 
in Cevlon. Shoho [1952], Pillai and Perara [1953] have found (.aricide (Id)icihyl 
carbamyl-4-Methyl piperazine citrate), a filaricidal drug, effective in cases ot ce;i'e» 
brospinal neniatodiasis of domestic animals. ^ „ , 

Bush [1951] is of the view that mineral deficiencies play a very decisive role in 
producing paraplegia in animals, especially sub-normal or low serum pbosphoriis 
levels, and treatment with calcium, phosphorus and magnesium is said to have 
' proved successful in curing more than 100 out of 244 cases of paraplegia in goats 

and sheep treated by him in Japan. His experiments to produce lumbar paralysis 
in sheep and goats with microfilaria of Setaria digitata pxe reported to have yielded 
negative results, when factors like mineral deficiencies were eliminated. In his 

! opinion, therefore, lumbar paralysis in sheep, goats, cattle and horses may correctly , 

be termed as nutritional paresis. Xeelakanta Iyer and Seetliai’aman | lOo.l] repori-ed 
complete cure in five out of six cases of bovine para]ilegia which ih(‘,y tn^afud m, 

South Kanara Bistrict with magnesium sulphate and calc-ium ^ bomgluconiitc. 4’hey 

are of the view that combined calcium and magnesium deficiency resulting in para- 

I plegic symptoms in a large number of animals at one time in ceitain ari^as, migbt 

easily be mistaken for an outbreak of some infectious diseases. They contend 
that the onset of paraplegia might occur alter the ])assing of minimal crilfoid I 

magnesium and calcium levels in the blood and in the ailing animals, magnesium I 

and calcium content of blood migbt be within the normal range, llussell [1944] 
quoted Tufts and Greenberg's findings [1937-38] that symptoms of magnesium | 

■deficiency did not appear when serum magnesium was minimal. Grc(Ui [1939] and 
Duckworth and Godden [1941] believed that the conditimi miglit be due to distur- | 

banoe in endocrine mechanism concerned with the maintenance of sernm magne- 
sium level. McG Black [1964] report, ed that magnesium deficiency alone produced 
paralytic symptoms, coma and death in cattle. 

Bovine Paraplegia IN Mysore State 

An obscure disease among cattle cliaracterised by paraplegic or complete 
paralytic symptoms is prevalent in parts of Hosnagar, Sagar and Soral) talulis of 
Shimoga district of Mysore State and in areas bordering south and north Kanara 
districts of Madras and Bombay States respectively. Bovine paralysis in south -s 

Kanara district, Madras State with identical symptoms and course was reported 
by Viswanathan [1946], Sastry [1948] and Ramakrishnan and Ananthapadmana- 
biiaii [1953] from. Madras and a similar disease termed as " undiagnosod. disease 
among cattle and buffaloes of north Kanara district was reported by Kuikanii * 

[1952] from Bombay State. 

Enzootic bovine paraplegia, as observed and investigated in some Malnad 
tracts of Mysore State, appears to be regional in its distribution and seasonal in inci- 
dence. A marked increase in the number of outbreaks is generally obsorviid during 
and after the monsoon rains from June to October. The endemic area of tliis obscure 1 1 
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nervous disease in Hosnagar, Sagar and Sorab taluks of Sliinioga District forms 
part of tire Western Ghats and is contiguous with south Kanara^ of Madras State 
and north Canara of Bombay State, where a similar condition has been recorded. 
The area is characterised by dense forests and valleys with an average rainfall of 
over 150 inches annually. The valleys abound in strips of wet land which are more 
or less exclusively under paddy and arecanut cultivation. On the slopes surround- 
ing the valleys are here and there small villages and hamlets and their cattle graze 
on adjoining hills and jungles. Except the working animals used for paddy cultiva- 
tion, the rest of the cattle of this Mahiad area are not fed on any concentrates or 
mineral supplement. Sheltering of animals at nights is peculiar to these parts 
and consists of their being huddled together without being tied or secured, inside 
an enclosed ill ventilated stall. Their bedding consists of dried or green leaves, 
■depending on the seasons. The daily collection of dung and urine from the animals 
are allowed to get mixed np with the leaves and at intervals of a fortnight or so 
fresh layer of leaves is spread on the floor without removing the previous accumula- 
tion and this process continues till the onset of cultivation season, wlien the whole 
decayed matter is removed to the lands and used as maiiure. During the rainy 
season the animals lie down on such a type of bedding soaked in dung and urine 
and get severely exposed to dampness and moisture. In some parts of Sagar taluk 
the low lying pastures become water-logged due to continuous lieavy rains and 
caftle seldom have access to any grass as it is practically submerged in water. 
During this period, they just subsist on whatever vegetation they can eat in the 
dense forests. In summer when pastures get dried up, animals have to feed on 
the leaves of trees and bushes. Consequently the condition of the animals in these 
parts is generally poor and their quality inferior. Heavy rainfall, dense forests 
and poor ccxndition of the cattle are the outstanding features of the endemic area 
of this obscure disease while a variety of blood sucking insects are not uncommon 
in the locality. 

This obscure nervous disease of boviues, characterised by paraplegia and 
progressive paralysis, prevalent in some parts of Shimoga, south Kanara and north 
Kanara districts of Mysore, Madras and Bombay States respectively has been 
attributed by different workers to different conditions at different times. Viswa- 
nathan [1946] in Madras suspected the disease to be bovine contagious pleuropneu- 
monia. Ramakrishnan [1963] thought that the condition might be a form of 
Botulism, but failed to produce the disease in healthy animals by feeding them 
with emulsion of bones collected from affected areas. He quoted personal 
communications from Hurley [1949] and Rajagopalan [1950] instructmg the de- 
partmental staff in Madras to eliminate the possibility of acute amphistomiasis, 
theileriasis and hydrocyanic acid poisoning and recorded that materials from a 
number of affected, cattle with paraplegia, when chemically analysed, did not show 
any evidence of hydrocyanic acid poisoning. 

Kulkarni [1952], while recording a similar disease in north Kanara district 
(Bombay State) thought that it might be pulmonary haemorrhagic septicaemia. 
Ramakrislman and Ananthapadmanabhan [1963] suggested that the disease might 
be either latent trypanosomiasis or some form of cerebro-spinal microfilariasis, 
while Heelakanta Iyer and Seetharaman [1963] believed that the condition might 
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1)6 sorae foT]!! of nutritional paresis caused by combined hypo-calciamia nud liy 


Susceptible Animals 

From the observations made hy tlie author in Hosnagar, Sayar and Sorab 
taluks of Shimoga district in Mysore State, only cattle were' found to be uJlccted. 
It may be because in the so-called endemic area of tlie disease in the State other 
species of ruminants are not usually reared excepting a few buffaloes for purposes 
of milk or wmrk (wet cultivation) and these are generally -well taken care of. Cattle 
of all ages were observed to suffer from the disease although the incidence was most 
common in adult animals. 

Typical ailing cases were observed in the following villages whej*e the disease 
broke out in 1954 : 

1. Nittur . ") 

2. Ebagodu hamlet of Brahman wada village | 

3. Mthrabailii hamlet of Byse village i^Ilosnatmr talnk 

4. Kalgaddc / » ■ ^ 

5. Malali J 

6. Bardavalli . 

7. Marthur 

8. Ohanagonda 

9. Ambar^odlu l&gar taluk 

10. Hebse 

11. Kalgodii 

12. Tumari 

Symptoms of the Disease 

ftom tlio observations made on the symptoms and the course of the diseas,., 
fee types or fo™S' oou d bo recognised, m. (i) acute (ii) sub-acute and (iii) chronic 
The disease m all the three ionns was nou-febrile. In acute eases, the onact of 
paralysis of the entire body was somewhat sudden and the course , f the in ‘ 
ext^ded onty o about 48 to 72 hours and in a lew cases death ooeurred wife 
12 hoTO. Such cases w-ero regarded as peracute type. The chief .sviuptoms 
characterising the acute form were sudden signs of shimming. ,m,steadiuels of the 
limbs Stagf ring gait, animal lying domi with its head turned to one side resembliim 
the oharacterisiio posture oi aminals suffering from milk fever complex proliise 
aahvalion, paralysis of the tongue and its protrusion to one side, hard hreathuK. 
toally prostration, convulsions .and death. In subacute oases the disease wi’ 
charactered by the onset ol paryegia symptouvs .and in ohrenic cases, of inu^bility 
of tail followed by paraplegia. However, in both forms gradual piogres.sivc paralysis 
f tl e entire body was the ultimate result. Such animals were observed to lie down 
frequently while gmsmg, due probably to woataicss of hind quarters ^ bouvh lid 
apparently healthy looks did not show their illness, and they aL clinucu/^ 
feed normally. The course of the disease in subacute form extended up to a weel- 
or so. while in chrome form it ran up to a month or even more The mlilig m^ml 
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!!“ W “f ^ W loose, there being no attempt 

s]r,w response to pin pricks on the tail was either very 

beginning micturition was normal but latter on 
Til?. and urine was passed in drops with some strain, 

■tha -hr. " ^ by a gradual onset of anterior paralysis, involving the muscles of 

si rip nT?r?T involuntary flow of saliva. The neck was bent to one 

side and tongue protruded out. 


T' acute cases the mortality was almost 100 per cent, while in 
case? and chronic forms recovery was rare, and if any, it was^ mostly in chronic 

Pou-mortem lesions. Detailed post-mortem examinations were conducted on 

post-mortem was done within 3 hours 
alter death and in one about after 12 hours. Two of the four cases had acute course 
more than 3 days, while the other two cases had 
subacute course extending up to a week. In the two acute cases where the disease 
ri" rf?i complete paralysis of the body, the brain and spinal cord 

Pa /I ' y congested and softened and in the other two subacute cases which 
naa only paraplegia, no microscopic lesions were evident. 

In two cases congestion of small intestines and haemorrhagic patches on epicar- 
mm and endo-cardium were observed, while in one case heavy infestation of param- 

phistomes in the rumen was noticed. 


Methods and Material 

During the period of investigation which lasted for about two years (1952-1954) , 
lie lollowmg materials were obtained from typical cases for examination : 

1. Blood smears (from peripheral 
veins) 


2, Heart blood, spleen and liver 
impression smears 
>3. Oerebro-spinal fluid 

4. Heart blood and spleen cultures 

6. Blood samples (defibrinated) 

6. Blood samples (citrated) 

7. Serum samples 

8. Lumbar portion of spinal cord 

and brain (half in glycerine 
and half in 10 per cent 
formalin) 


32 ailing cases (microscopical examina- 
tion) 

12 carcasses (microscopical examina- 
tion) 

8 fresh carcasses (microscopic as well 
, as cultural examination) 

4 fresh carcasses (cultural examination) 
4 ailing cases (biological test) 

2 ailing cases (chemical analysis) 

10 ailing cases (chemical analysis and 
chemical test for surra) 

4 carcasses (biological test and 
histopathological examination) 


9. Pieces of lungs, liver, spleen, 
heart and kidneys 
10. Blood , sucking flies of cattle 
collected from endemic areas 


4 carcasses (Histopathological examina- * 
tion) 

6 for entomological study 
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Experiments Conducted 

1. Biological tests 

(a) Two ailing cattle with typical symptoms of paraplegia at Ebagodii liamlot 

of Nagar area, reported to be ailing for three days were selected and 
were bled from the jugular vein and immediately the hlood was 
injected intraperitoneally in 2 c.c. doses to 2 guineapigs and 2 rabbits 
and the anitYials were kept under observation for 5 weeks examining 
their blood smears every day, to study the possibility of latent try- 
panosomiasis. 

(b) Similarly blood was drawn from two typical cases of bovine paraplegia 

in a sterile flask with glass beads and was defibrinated by constant 
shaking. Two bull calves were injected with the defibrinated blood 
at 15 c.c. intravenously and the animals were kept under observation 
for a month with a view to finding out if there was any infective agent 
in the blood. 

(<?) Lumbar portion of spinal cord and brain were collected aseptically in 
sterile glycerine from two typical cases of bovine paraplegia soon after 
the death of the animals. Emulsions of the spinal cords wore ])re pared 
in sterile wmter and 20 c.c. of emulsion injected subcutaneously into 
two bull calves, 5 c.c. of emulsion injected intraperitoneally into two 
rabbits and 0-2 c.c. intracranially into two guineapigs. All these 
experimental animals were kept under observation for a month to 
study the possibility of virus being an etiological i’actor. 

Besides, lumbar portion of the spinal cord from, a tyi^iccal acute case was sent in 
50 per cent glycerine to I. V. R. L, Mukteswar, for biological transmission experi- 
ments. 

2. Ghemical analysis 

{a) Ten serum samples collected from typical ailing cases of bovine paraplegia 
were analysed chemically for calcium, magnesium and phosphorus 
contents. 

. (6) Two citrated blood samples 'collected from typical cases of paraplegia were 
tested for copper deficiency. 

(3) Qliemical test for surra 

Ten serum samples collected from 10 typical ailing cases of bovine paraplegia 
were subjected to stilbamidine test as recommended by Ray [1950]. 

m HistopatJiological examination 

Lung, liver, spleen, heart, kidney, brain and lumbar portion of spinal cord from 
4 typical cases of bovine paraplegia were collected in 10 per cent formalin and 
paraffin sections were prepared. Histological sections of lung, liver and spleen, 
heart and kidney tissues wore stained with haematoxyhn and eosin and with 
Castroveijo’s trichrome stain. The .spinal cord and brain from, two acute cases 
and the lumbar portion of spinal cord from two subacute cases were collected in. 
10 per cent formalin. After 48 hours of preservation, the tissues were taken out .for 
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omtriff tie formalin solution wlicli had become turbid was 
rsneS;-] 1 ^ larval forms of nematodes 

the emot V ^ ^“7 ^ 1™“ [1963] ) who thought that in some cases . 

*1 ' 7 i may drop off the nervous system after the brain and spinal cord are , 
placed m the fixative A few pieces of softened portion of the spinal cord and ■ 
777 7T“ m sterile water and thick smears were prepared and 

sUmed with haemotoxylm and eosin and giemsa’s stains for microscopic examina- 

Protocols 

\o\AiT-ilL fiT "^“8® belonging to Bbagodu hamlet of Nagar 

00^1 S Shimoga district, Mysore State, Syn].ptoins of paraplegia 
to o^r^r^ paralysis of all the four limbs, neck^bmit 

occurred on 30tb May 1954. Brain and spinal 
cord removed soon after the death of animal. ^ 

i ^ ''''''' of about 6 years of age belonging to Ebagodn hamlet of ^ 
ShnLoga district, Mysore State. Symptoms of : 

paraplegia was observed : 

on ^jth June 19o4, course was subacute, animal died on 27tb June 1954. The lumbar : 
portion ot the spinal cord was removed one hour after the death of the animal. 

Mvso^X^i!: W of Sagar taluk, Shimoga district, ' 

Mysore State. Typical symptoms of paraplegia were observed on 29th June 1954 

aCrini 1954. Spinal cord was removed 
about 12 hours after death of the animal 

SavsrTTli!l^’qt-^ belonging to Ambargodlu village of 

bagai taluk Shimoga district, Mysore State. Onset of complete paralysis of all : 
the four limbs was^ sudden when observed on 25th August 1954. The disease had 
acute course and the animal died on 28th ilugust 1954 (within three days). Brain : 
and spinal cord were removed about three hours after the death of the animal. 

# 

KeSULTS 

Microscopic examinations ;i 

in *yP'“' “'"“S in different stages of the disease from ■ 

^8®® Jlosnagar and Sagar taluks were examined microscopically, but none - 
ot the smears revealed any specific bacterial or protozoan organisms. Heart blood ' 
sp een impression smears from 12 cases and cerebro- spinal fl.uid smears from 8 
cases collected witbin 6 to 8 hours after the death of the animals were also found : 
negative, except the heart blood smears from one case which revealed numerous 
sarcocytis spores. Detailed microscopic examination of the nervous tissue sediment 
obtained after centrifugation of the fixative which contained the spinal cord and 
/pup V acute cases (Case No. 1 and 4) revealed three complete nematode larvae ■ 

f-rn-m ubout 25 tMck smears made 

irom tJie emulsion of the spinal cord, two complete larvae (Plate I, Pig. 2 and Text Pig ■ 

if ™ All iricomplete larvae (Pig. 2-C, P, P and G.) were revealed by a few 
smears. All these larvae were shesithed. Of the five complete larvae the largest one 
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measured 810 microns in length, and 24 microns thick at the head end and 28 microns 
in the middle {Plate I, Fig. 1, and Text Fig. 1, A), Other complete larvae measured 
840 microns in length (Fig. 2, D), 310 microns (Fig. 2, B), 320 microns (Fig. 2, A) 
and 450 microns (Fig.2, H). 

BesuU of culiwal examination 

CJnltiires of heart Wood, spleen and cerebro-spinal fluid Irom four typical cases 
did not reveal any bacterial growth on agar, blood agar, broth and Robertson media 
even after 72 honrs of incubation. 

Restdts of biological tests 

Samples of defibrinated blood obtained from typical cases of bovine paraplegia, 
when injected subcutaneously and intravenously into bull calves did not produce 
the disease during a period of one month’s observation and thus the possibility of 
:a transmissible infective agent in the blood was eliminated. Emulsions of fresh 
spinal cord when injected into bull calves, rabbits and guineapigs subcutaneously, 
intraperitoneally and intra-cranially respectively, failed to produce the disease in 
the experimental animals. 

Blood, cerebro-spinal fluid and emulsions of brain and spinal cord obtained from 
typical cases of bovine paraplegia on cultural and biological tests were found negative 
for bacteria, Aurus and protozoa and the disease was non-transmissible to bulTalo- 
calves and laboratory animals. This was confirmed by the results reexuved from 
the Indian Veterinary Research Institute, Mukteswar, where biological tests with 
the spinal cord were conducted in laboratory animals. 

Blood smears of guineapigs and rabbits injected intraperitoneally with fresh 
blood from typical cases of bovine paraplegia were found negative for Trypanosomes 
for a period of five wrecks and hence the possibility of latent trypanosomiasis was 
also ruled out. 

Results of chemical test /or surra 

Nine out of 10 samples of sera obtained from typical cases wlien subjected to 
stilbamidine test (M. & B. 744) yielded negative results, while one serum sample 
which was considerably haemolysed showed doubtful reaction. 

Results of chemical analysis 

Calcium, magnesium and phosphorus contents of serum samples from 10 ailing 
eases are given in Table 1. Serum calcium level in 9 cases was wdtliin the 
normal rauge and in one case it was considerably low, wbile serum magnesium level 
was slightly below the normal range in six cases and normal in four cases. (The slight 
low serum magnesium level is subject to correction since there is no established data 
regarding the normal range of serum magnesium level in local cattle of the Malnad 
tracts). The serum phosphorus leA^el in all the 10 cases was within the normal 
range. 

Results of entomological study 

The blocd sucking flies collected from the area were of the two types, one large 
and the other small and by their mouth parts were found to belong to the family 
Tabinidae and genus Tabanus. 



Nematode larva found in the spinal cord of a 
in the tiasno sediment {rot by contrifinnitioi 
portion of the spinal cord of Case No. 1).“ 


iplegia (larva found 
jontained the lumbar 


Com])let(^ larva of nematode spinal cord of a cow 
(larva fonud in the smears of lumbar portion of 
spinal cord of the Case No. 4). Note the sheath 
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Pig, 1. 


Spinal cord, bovine paraplegia, cow (Case No. 2) 
lesions in the white matter with miorocavitatiou. 


showing malacic 
H,E, X 105 


Table I 

Gdcium, magnesium and pjiosplorm contents of serum samples from ten ailing 



(IP) Etillock ftom Sagar area (Tumari Ullage) 3 days (subacBte case) 
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Treatment ' ioith calcium and magnesium scdts 

The line of treatment followed was subcutaneous injections of 1 00 c.c. of 20 per 
cent magnesium sulphate solution and 40 c.c. of 25 per cent calcium horoglue.onate 
solution each day for 3 or 4 consecutive days injected sul)cuitane<»usly, Tlic 
results are given in Table II. Six chronic and subacute cases gradually improywl 
and recovered, while five acute and subacute cases died without any signs of im- 
provement after treatment. 

Hisfopathological examination 

Sections of liver, spleen, kidney and heart revealed normal histological features, 
while sections of lungs from two cases had slight congestion and in other two cases the 
lungs were normal. However in none of the four cases, lungs had any indication 
of pleuropneumonia. 

HistopatJiology 

In one of the four animals (Case No. 3), sections of spinal cord did not reveal 
any characteristic histopathological features, while the sections of brain and spinal 
cord of the other three cases (Case No. 1, 2 and 4) had the following lesions. Tlie 
white matter of the spinal cord was chiefly involved although the grey matter was 
also affected to a lesser extent. The lesion was one of acute softening, in which 
there was not only the myelin degeneration but also the ground suljstamjc was 
loosened and destroyed, resulting in a status spongiosus which was an impending 
factor in the preparation of intact paraffin sections (Plate IV, Fig. 1). In spite of 
good fixation of the brain and spinal cord, removed immediately after the death, 
this defect could not be improved. The most distinctive histological feature was 
the presence of numerous radially disposed vessels with prominent thickened walls 
due.Ja,denser reticulum (Plate II, Fig. 2) lying in disorderly cracks and crevices, 
infilteration, liquefaction and miorocavitation were observed in all the 
/ -thse^ cases'* (Plate II, Fig. 1 and 2). Definite changes in axis cylinders were cons- 
/ .^rtantly pi^n\ Swollen scanty axis cylinders, distorted and irregularly globose, 

I .within the- t^:^versely cut tube representing myelin sheath were seen in haemo- 

I (“toxylih eos^stained sections. Perhaps, many of the empty round spaces seen in 

! ♦ h the pMaffin s'^tmns might be the result of the falling out of such irregularly globose 
} .. ‘{bodi^^conta]ged|in those spaces (Plate IV, Fig. 2). On the whole the histological 
1 ; ipictu^ of t^, spinal cord in all the three cases resembled the lesions at focal Uque- 
V' « factiv^nceph^fmelomyelomahcia as described by limes [1951] and stated to lie the 
'll *^jpnly diagnoai^fqature of cerehro-spinal nematodiasis. The most important finding 
f ^ the histofeigiQal study besides the microscopic lesions already described was 
Vtb.e sections of immature nematodes (Plate III, Fig. 1 and 2) in the 


of the spinal cord of two cases (Case No. 1 and 4). The nematode 
obs^^ in t!M sections of the tissues appeared more developed than those in the 


obs^M 13 . sections of the tissues appeared more developed than those in the 
preservative fluid (Plate III, Fig, 1). 

Discussion AND Conclusion 

The bovine paraplegia and paralysis observed in Hosnagar and Sagar taluks 
of Shimoga district of Mysore State in its nature, course and symptoms appeared 
to be identical with the so-called “ Hidden disease ” of south Kanara district in 
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Fig. 1. Spinal cord, bovine paraplegia, cow (Case No. 2) sliovving not only 
myelin degeneration but also destroyed ground aui)stanco. 

H.K. X92 
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Lfbav^State TW w disease ”of cattle of north Kanara district, 

M “'1 seasonal conditions of these contiguous tracts of 

wCn^^! and Bombay States being almost identical, the ani^ls of these 
ThJnbo ™''ja<it®d to the same eiiTironmeiital conditions 

lomSv sTter “i- ^ ■“ “P°^tod from Madras S 

catSe in thfc™Ff”*“® bovine paraplegia indicate that the obscure disease of 

twore,nurss:rf“:^ 

Madrr“oLbayterSpetfeS^" 


DlPFERENTrAL DIAGNOSIS 

had septicaemia : All cases of bovine paraplegia studied in Mysore 

had an afebrile course and no lesions in the lungs were observed. Microscopic 
Str collected from four typical cases immediately 

animals were found negative for pasteurella organisms. 

lAto ^ was injected 

I'cmained unaffected for 3 weeks during which it was kept under 
obseivation after injection. Haemorrhagic septicaemia in whatever form it might 
be being a septicaemio disease, its casual organisms could neither escape detection 
n heart blood cultures made soon after the death of the animals nor in the rabbit 
deat?*^^^^ ^ tyiiical case drawn just a few hours before 


Contagious bovine pleuro-pneumonia 

Post-mortem examination of four typical cases of bovine paraplegia did not reveal 
any pneumonic lesions in the lungs. Sections of lung tissue were normal in 
features except for slight congestion. In two cases much laboured 
athing was observed just before death suggesting some lung lesions, but on 
post-morteni examination lungs were found perfectly normal. The symptoms of 
respiratory distress observed appeared to be due to paralysis of diaphragm and other 
respiratory muscles rather than to pneumonic lesions in the lungs. 

Acute tJieileriasis and ana 2 dasmosis 

Bovine paraplegia was always a non-febrile condition whether it was acute 
where the onset of paralysis was sudden, or subacute and chronic. Such an afeb- 
rile condition could not be associated with the infection of blood protozoan parasites 
like piroplasms. Besides, peripheral blood smears taken just before death and 
heart blood smears taken soon after death did not reveal either Theileria or Ana- 
plasma like bodies in red blood corpuscles and Koch’s blue bodies in spleen in spite 
ol detailed microscopic examination. Thus the possibility of this obscure disease 
being either the pulmonary form of haemorrhagic septicaemia or contagious bovine 
pleuro-pnemnonia or acute theileriasis or anaplasmosis was definitely ruled out bv 
systematic investigation. • 

Latent trypanosomiasis 

Trypanosomes in bovines may not appear in peripheral circulation and hence 
may not be detected by examination of blood smears only, as the parasites get into 
deeper tissues like cerebrospinal and reticulo-endothelial systems. To eliminate 
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the possibility of latent trypanosomiasis not only blood smears from 32 ailing cases 
were examined in detail for the presence of trypanosomes, but also sniGai.‘s made 
finm 8 samples of cerebrospinal fluid after centrifugation were examined. None 
of these revealed any indication of trypanosomes. Besides, 10 sample, s of scinim 
from typical ailing cases were subjected to stilbamidine test {elieniica,! test for hiirra) 
and all were found negative, except one which devclojicd dou])tful reacition. 

^ ^ Blood from two typical ailing cases of paraplegia was drawn and immediately 
injected into guineapigs and rabbits intraperitoneally. These guincapig.s were 
maintained for more than a month and their blood smears were examined every 
day for trypanosomes with negative results. Thus all tests, viz. microscopic biolo- 
gical and chemical, for detection of trypanosomiasis having yieldetl negative results 
definitely ruled out the possibility of latent trypanosomiasis. 

'Vims etiology of the disease 

, . ff probable etiological factor, was sometimes thoiiglit of in coiinec” 

tiou with this obscure disease. During the investigation the disease could not be, 
produced experimentally in bull calves, rabbits and guineapigs hy injecting fre.sli 
blood and emulaons of brain and spinal cor(l from typical cases t)f paraplegia. iJidicia- 
tmg that the causal agent if it was virus, was not present in blood or brain and sijiiml 
cord of the affected animals. Although many animals died of tlie, disease at one 
time in the same place, observations made in tiie field did not indicate tiiat the 
disease was infectious in nature, tending to spread from one animal to another by 
contact. 

_ The epidemiological features of the disease were highly suggestive of some 
insect vector pla.ymg some role in transmitting the disease. 'Two varieties of bkiod 
sucking hies one fairly largo sized and the other small, were exumiiuul and found f o 
belong to the abamis. Whether these flies or other insects i)Ia,yed any 

role m transmitting the disease from one animal to another cannot be a,sserted a,t 
tins stage as the investigation on all aspects of the disease is not yet complete. 

■ Hypo-calcaemia and hypomagnesiumia 

R y this disease in Mysore State U cases (,‘i aonto and 

with calcium borogluconate and magnesium suliiliate in 
A? ,1 August and Bept eni- 

pLrrinir. * • fjpmal cases of bovine parajilegia treati^d, G , subacute and 

ows L Tot and gradually recovered, while the five acute ami sub, mute 

ft T fnTT treatment. Niue out of 10 serum .samiiles 

onlv Te T toveal any calcium dciiciency and 

fafi cTes TTsoTTAT magnesium level was within normal Tinge 

o^ nhosnl ^ “ T There was no indication 

cbm If deficiency m any of the 10 cases. The beneficial effect of calcium 

of 6 f t rf io T, T rf f “Significantly low magne.sium level in blood 

01 6 out ofXO cases studied seem to suggest that if at all any minerai deficiency had 

■ efioiency. If Hus be so, how magnesiimi supplement by wav of 2 or 3 
mjeotious could rectify the damage already done to the oerebrospiuh system, and 
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f tWapeutio action cannot be explained satisfactorily. (This 
cattle is" not ^ 0 ™)™ normal range of serum magnesium level in Malnad 


Cerehros2nml nemModiasis 

eu^nntin )?“*“' and paraplegia, tbougb prevalent as seasonal 

ol of Mysore State for several years, bad remained 

vtTfseteif Tt * f “™stigations undertaken were limited to tbe search of etiolo- 
tm's seeuici tn°l, ’ 'T j or nutritional origin. None oftbe previous investiga- 

S^te^be ™ attenyted a deMed histopathological study oftbe cerebrospinal 
etioWv^f eb !?■“* »..t5ierefore, a new approach for the elucidation of the 
utet5e?ff 11 ’“a?" pathological evidence, such as the 

presence of fully developed larvae of a nematode observed in the softened portion 
0 . the spinal cord and transverse sections of immature nematode in the histological 
sections of the spinal cord with malacic lesions, seem to suggest that enzootic bovine 
jmralysis and paraplegia of some hilly tracts of Mysore State is very probably a form 
of cerebiospinal nematodiasis. The larvae were sheathed forn^s but their exact 
Identity could not be determined from the larval and immature forms observed 
in the cerebrospinal system. The causal nematode is probably a filarid worm. 

published so far on cerebrospinal nematodiasis of domestic animals 
^ Japan, Korea and Ceylon indicate that microfilaria oi Setaria digitota whose 
natural hosts are cattle, produce cerebrospinal nematodiasis in unnatural hosts 
I™ tl952] is of the opinion that Setaria equina 
mifeht pioduce cerebrospinal nematodiasis in cattle and an unnatural host might 
be necessary for this condition At the same time Innes [1961] states that “ most 
text books on parasitology admit of great ignorance concerning the life cvcle of 
species and what they do in natural and umiatural hosts He also men- 
tions that some statements in Mukteswar reports imply the possibility that the 
of goats and cattle exists in different parts of India He also quotes 
unpublished work of Jensen and Bracken [1950] wherein similar lesions have been' 
f ® sections of brain and spinal cord of cases of a peculiar haemorrhagic 
tncephalomalacia in cattle occurring in the U. S. A. ° 

lu tbe Malnad tracts of Mysore State, where bovine paraplegia is prevalent 
in the form of enzootic, cattle and buffaloes are predominant aM other species of 
doinestio ruminants like sheep and goats are rare. Horses are generally not found 
111 th,c)se_ parts anci, therefore, the probability of /Setona eqmna being the causal 
nematode can easi y be ruled out. Of course the hiUy and the heavy rainfall area 
ot Mysore btate, where bovine paraplegia is prevalent is surrounded by dense forest, 
abounding also in a variety of wild fauna, including herbivorous animals like deers, 
ri ^ number of blood sucking insects. Bell 

[ stetes that species Setaria labiotopapiUosa occurs not only in the peritoneal 
ca, vity of the ox but also in African buffaloes, and various species of deers and ante- 
opos. . s cerebiospinal nematodiasis has been observed as a factor associated with 
the causation of bovine paralysis in Mysore State, the author thinks that the nema- 
lOc 0 is very probably a filariod worm. If the sheathed larvae encountered in this 
condition were presumed to be of Setaria species, the possible-^laiTaTion that could 
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be offered for tbe incidence of cerebrospinal nematodiasis is tb, at infestation of an 
unnatural host by a nematode may not always be necessary and tlio coiuliiion may 

even be produced by it in a normal host. 

Tlioiigh tbe definite identification of the nematode wliose larvae and iminaJ iirc 
forms were observed in tire cerebrospinal system of acute cases of bovine paniple.gia 
and paralysis was not possible, the epidemiological aspects of tlio disease are iugiily 
snt^o’estive of some blood sucking insects playing a role in its transmission, in tlio 
endemic area of Mysore State where bovine paraplegia is prevalent, a large mindier 
of blood sacking flies are found and cattle are reported to be mucli, Irarassed by tliem. 
As a result of further investigation, some of tbe blood sucking flies may prove to 
be the insect vectors in the transmission of the infective larvae. 


Summary 

(1) Results of investigation of enzootic bovine paraidegia in M ysore State carried 
out during the period of two years (1952-54) are detailed. 

(2) The possibility of this obsiture disease being an aberrent ibrni ol‘ haeniori* ■ 
hagic septicaemia, contagious bovine pleuropneumonia, acute Iheili'.riasis, lalviit; 
trypanosomiasis or some specific virus disease, etc. is ruh'd out. 

(3) Histopathological studies of the cerebro-spinal systems, parriouhirly the 
brain and the lumber portion of the spinal cord fi'oru afieoted animals, have revealed 
that enzootic bovine paralysis in some Malnad tracts of Mysore State is associated 
with cerebrospinal nematodiasis. 

(4) This seems to be the fii'st record of cerebrospinal nematodiasisS among 
bovines. 
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A PRELIMINAKY REPORT ON CYMBIFORMIASIS IN SHEEP 
AND GOATS OF UTTAR PRADESH HILLS 

By K. D. Katiyar, Animal. Husbandry Department, Lucknow 

(Received for publication on May 10, loss) 

(With Plate V) 

C 'YMBJFOItMA indica [Bhalerao, 1942] belongs to the family Notocotylidae of 
treniatodes. Trematodes of Notocotylidae family are characterised by the absence 
of ventral sucker. The eggs of these trematodes bear long filaments at both ends. 
These parasites are usually found in the intastines of aquatic birds and mammals. 
The Notocotylidae are generally regarded to be comparatively harmless. However, 
Szidat reported that Catatropis dimer, 1905, which occurs in the caeca of the fowl, 
duck, goose and wild aquatic birds attacks the mucosa of caeca and causes erosions. 

Gymhiforma inclicmn was recorded first by Bbalerao in 19 '2 in sheep, goats 
and cattle in India, So far these parasites were considered harmless. Heavy 
infestations witn these trematodes have also escaped the notice of the workers. 
From the investigations carried out in tliis State, Cymbiforma indica appears to be- 
a serious parasite of sheep and goats. Severe infestations with this parasite developed 
quite rapidly during the winter season and inflicted heavy loss specially in sheep. 
Two outbreaks due to heavy infestation with Cymhiforma have been en- 

countered amongst the sheep of Kamaun hills during the past one year. 

Heavy infestation of Rampur Bushair sheep of the C4overnment Sheep Farm, 
Gwaldam, district Garhwal, with Cymbiforma indica was detected for the first 
time in February, 1954. The disease wa.s limited to Rampur Bushair sheep that 
had gone to Ali Bugiyal for summer grazing in 1953, Ali Bugiyal meadow is situated 
about 1200 ft. above sea level in the Kumaun hills and about 16000 sheep and goats 
are annually sent there from the surrounding villages for summer grazing, i.e. from 
May to October. Twenty-five Rampur Bushair rams which were transferred in 
December, 1953 from Gwa’idam to the Stud Ram Centre, Badiakote, district Almora, 
were also afiected with Cymbiformiasis. These rams belonged to the same flock 
of the Gwaldam Farm, which liad gone to Bugiyal previous year. Merino and 
Hissar dale rams which were not sent along with the Rampur Bushair soeep to Ali 
Bugiyal escaped infestation with Cymbiforma imlica. It appears that tije Rampur 
Bushair slieep got the infestation with the parasite at Ali Bugiyal. 

Frequent intermittent snowfall with unusual heavy winter rains during the 
months of danuary and February 1953, were responsible to a great extent for the 
general deterioration in the condition of sheep at Gwaldam and Badiakote. This 
lowered the vitality and coupled with heavy infestations wifli Cymbiforma indka 
caused severe mortality among the .sheep. Forty out of 215 sheep and 13 out of 
25 rams died at Gwaldam and Badiakote respectively. 
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Another outbreak of Cymbiformiasis occurred amongst fclie Eampur Busin. V 
and Kashmiri rams at Kalsi, district .Dehra Dun, during December 1954 Fortin 
23 Kampur Bushair and 11 Kaslimiri) weiT.'tr.uisfe.rred 
fiom Cbakrata hills (Dehra Dun) to Kals! in the last week of November ! 954 llieyA 
rams developed the disease after a week of tlieir arrival a,t Xalsi. Tlie first ca’ e 
was doteoted on the 1st Docomber, 1 964 and ] 7 rams died wit], in a pni'iod ’ 

Tic change in the environmental conditions together with the strain of long road 
maich seems to be responsible for precipitating the impending attack of tiie disease- 

Symptoms 

CymWfoS^' " i»anifested by the slice,, affected with 

The affected sheep were first noticed dull and lagging behind the flock Ti • 
general condition was poor and debilitated. In a Sv o,' h™ ,b rr . “T 
with passage of .soft faeces winch was later replaced by wnterv di.-liT ,'oca witlfV r1 
smell, containing flakes of mucous. In the last sUges a, m w , , 

lying m a prostrate condition with the body temper, iturc ^ "1 

aenerally, there wius no rise in the body ten,,;.rat„rc ai any f !; ,f , 
Muco-purulent nasal discharge was also obserkd in a few affected she,! 

The yi.sible mucous membranes were, not .so p.alo and nvmmle .,= 
immature Amphistomiasis or in chronic cases W sll I 
swelhng was seen in the affected ensas at Kalsi. Four eaA of Pw 
exhibited oedematous swelling in the submandibular region' Uoso 

found carrying mmed,nfe.statious of Mm, 

Cymbiforma indica with the latter predomlnatiiur {,ml hrLat ^ ^ 

symptoms observed. The d.irationbf miirJSid rC'" 

Post-mortem lesions 

the disease. The post-mortem lesions obsorveB wcrJ'as .iSlmra 

lesio? of Tavirrunilf "f '“'T 

ItoSlbfofseroiBfluid. tS Id ^ 

coloured fluid in 5 cases. Gall bladder was slwi fnntfi «traw 

green coloured bile ,;I-im was sUgJitly enla'rU and SnS” 111“ 
contained Dicrocadium dendritkum in varyL numbers' from ti e 

masum contained few asiertepiaarmnetaete 1^4 cases ^ ^ 

only -- -detected 

With marked thickening. The duodenum containlTr^ ’^u«0"Piii'ulent enteritis 



Pi,ATJ3 Y 



Indian J. veL ^ci. 


i^Wi. 1. (Jjimbifori/m imUm 
attiiioliod to this 
Hinall intc.s(,inal 
mucous mora- 
braiie. 


(Jyinbiforma indiat 
attached in tltc 
small intestinal 
mucous mem- 
brane. 


Iui3. ,1, Microplioliujfrapli of Cymhifomm indica. 
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intestine on being opened was found Ml of these parasites Figs. T and IL In about 
50 per cent cases haemorrliaegic enteritis was present with the blood tinged mtestma 
contents. In the rest of the cases linear congestion of the intestinal mucous 
membrane was noticed throughout the small intestine. 

These minute treiiiatodes—C^/TObiforma mdica— when fresh and living appeared 
pinkish in colour with a white speck at one end due to the presence of the anterior 
sucker. They were easily visible to the trained naked eye on washing the uitestmai 
contents several times. Tn 12 to 24 hours after the death of the host animals the 
parasite died out and tmmed white. In this state they were seen with ditticuLty 
and chances are that they may be missed during autopsy. 

These parasites were found free in the intestinal contents as well as embedded 
and adhered to the intestinal membrane. It appears that Oymhjcmnatndica 
detached soon after death. These intestinal trematodes after^ being co leered and 
washed were measured in a measuring cylinder. Their quantity varied from 2 to 
8 oz The parasites were taken in one dram lots and counted. On an average one 
dram parasites mimbered 20,000. The quantity of CyiMnna indka found during 
autopsies conducted on Kamaun sheep that died of other diseases never exceeded 
4 drams. 

No GymUforma imUca were detected in the four vstomachs and large intestine. 

Oesopliagostmhum Ingonoc&phalw^ ovina were seen m large 

intestine in some cases. 

The indeiitification of the parasites as Cgmhiforma indica was confirmed by the 
Indian Veterinary Keseareh Institute, Izatnagar. 

of Cymbiforma indica 

These minute trematodes when examined under the microscope were found to be 
adult parasites full of eggs bearing long filaments at both the poles. The size of 
the parasite varied from 0-6-2-5 by 0-3-0-84 mm. The adult parasites were pear 
shaped and concave ventrally. The eggs of the Cgmbiforma indiaa, when fiesh, 
were greenish in colour. The one side of the egg was more convex than the other 
which is almost straight or slightly convex. The ™ 

than the filament at the other end. The eggs measured 20-40 by 11-14 M, Fig. 3. 

Degeneration of the parasites 

Small pieces of small intestines together with the intestinal contents containing 
GymUforma indica were tied at the both ends and were examined after 4, 8, 12 and ..4 
hours‘ It was noticed that no degeneration and disintegration of the parasites 
occurred upto 8 liours. However, there was noticeable reduction in the number 
of parasites after 12 hours. So degeneration of the parasite appears to take place 
after the death of the host animal. This degeneration after the death of the animal 
does not appear so soon as to escape the notice of the worker conducting ai^opsy 
CymhiJorm.a indica were even found in plenty in a Hampur Bushair ram No. 38 
which died of Oymbiformiasis and was autopsied after 48 hours ot aeath. 


- rKIiLlMlJTAJJY .RICPOKT ON OYMBIFOR.MTA.SrS I \'(,I. XXVT. l*arl. L 

Histofatliology 

SnialJ pieces of ixitestiues from four siieop wliicli died of 
forwarded in 10 per cent formalin to tl.o Indian Votell 
Wultteewar for liistopatliological examination winch sliowcd cvi.lwiiie of Kiin,,|.|i/'i.'i 
necorsis and maii’ed cellular reaction witli eosinojdrilic inliltralioTi h. /j,,-! '' 

navicular or boat slia.ped lielmintliic ova liavc been delec 
brane, Focal leucocytic inlUtration into the ^ 1 

S'aeml exarnination 

pres!r:;“^“^^ 

toSVi. low pow'o“?™. S! 

(beigMtro'liror^^^^^^^ 

goats were infested wilii C>ifri/hm« Mica. Tlie inlUatio, of s i"’ " 
wrth Cynhjonca Mica, waa coniinnod by tln^ee autopifoa 

Cultural and of licx cxmmm^ 

Cnltures wore prepared from J,„art Wood, ln„g«, lie,,,, arul sole,.,, on ,■ 
lOkfrmortoins. FxaraLm.tion of timse culture.s .lid not show , ,e '!>'■ Jinie of 

logical sigm/icance. i ii<)L .siiov\ ,iu\ organiNm (if puj.Iui- 

on?:r=tX;S^ 

^^.or™t,on for 10 days. These experi.ne' t,„ .^l.oep’d-M;:.;’;',^:,;;:;:;^ 

Patlwgeniciiy 

numtion, adverse olimatie condiliLrXain '•"• 1'"^ 

parasites assume a more patliogenic sigtiifi(;a.iic{‘. " *’‘’‘*'* ^'liifcluv, 

sicl’s'Sre ®"'' '-w.— »*« ,™™i 

Bushair sheep were detected carrying iilainentecl emXfi?'’ '^"'‘'Pur 
microscopic examination of the reccal s-imoies of ®l^‘.V®b!/''rw«o inriwa on tPe 
their arrival from Himachal Pradesh in tue^nnntl, 'mT ''““ 'i '"’‘‘''S of 

four Eampur Bushair sheep out of the purrwitt rf >''««• 

died on their arriv:a^at^(?whlrf^ m'-*An‘^ ^ Himaoluj,! 

Mica were infestations with cpJfeSl 

'' . 
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Treatment. Treatment was undertaken witk carbon-tetrackloride and bexarldG- 
roethane. Ail the sheep of the Government Sheep Farm, Gwaldam were rhvided 
mtotwo equal groups. One group was administered carbon tetrachloride in the 
doses _ot 1 to 2 c.g with 4-8 c.c. of liquid paraffin. Hexachloroethane was given to 
the other group in the doses of 2 to 4 drams. Administration of both the drS^s was 
immediately preceded by dosing the sheep with 10 C.C. of 5 per cent corper sul- 
phate solution to close the oesophageal groove and to allow the passage of the drug 
direct into abomasum. Treatment was repeated after 21 days. Efficacy of the 
faecal examination and post-mortem examination of 
animal, that died after treatment. The second dose of anthelmintics stopped 
the mortality and saved^ 60 per cent of the cHnicaUy affected sheep. Faeces were 
Sr&st ^dodn^ eggs. No fresh clinical cases occurred even after 

in five cases tetra-chioroethylcne was tried without any appreciable benefit. 

^ M the remaining 25 stud rams at Kaisi out of which five were sliowinc oiinicai 
symptoms of cymbiformiasis, were treated with carbontetrachloride in the dosPH 
of 2 e.C. with 8 c.c. of liquid paraffin. Administration of carbontetrachlcii 1« vva« 
immediately preceded by dosing with 10 cm. of 5 per cent solution of copper rjlntatp 
Two out of tKe five clinioaUy affocted died aaui the rest three leco^red at 
afte thTt No case of cymbiformiasis developed 

The above line of treatment undoubtedly ooutrohed the outbreak, of Ovm- 
riformiasis. Both carbon tetracUoride and hexachloroethane proved equallv 
satisfactory iii combating cymbiformiasis. • ^ 


Summary 

1. Two outbrealis of Cymbiformiasis amongst the sheep of Uttar Pradesh hills 

ar« described. mus 

2. Heavy infestation of intestines of sheep with Cytnlnjmm incUm, produce 

a serious diseased condition accompanied with heavy mortality. These trematodes 
were considered so far harmless. “wues 

• of illness lasted 4 to 8 days with the clinical symptoms of anae- 

mia, debihty and diarrhoea. In some cases the oedematous swellinf*- in the lower 
Jaw was noticed. o 

4. Muco-purulent enteritis with minute trematodes-~CVm6iybrwa iAfe^-miliions 
in number were found in the first_40 ft. of the small intestine. These parasit^ 
when fresh and living, appeared pinkish in colour with a white speck at one end’ 
The parasites were found free in the intestinal contents as well as embeded and 
adhered to the intestinal membrane. No other endoparasites were present con 
stantly in any significant numbers. 

5. Histopathological examination of intestine of the animal that died of cvmbi- 
iomiiasis showed superficial necrosis and marked cellular reaction with eosinonhilifi 
iniilt! ation. Navicular or boat shaped helminthic ova were 
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6, Hexachloroetliane and carbon-tetracMoxide wnro found equally (‘IlicaciouH 
in combating cymbiformiasis. Tetra-chloroetiiylene was tried without iiuy a.ppi'eci- 
able result. 

7. This preliminary study indicates that Qymhifonmi indim assumes pai liogfud,- 
city when present in large number and causes heavy mortality auKuigsi. Hl).ce,|) oi‘ 
Uttar Pradesh hills. 
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MADRAS—IV 

THE AMPHISTOME AND GYMNOCEPHALOTJS GKOUPS OF CERCAEIAE* 

B)’- C. T. Peter, G.M.V.C., Ph.D., Indian Veterinary Research Institute, 
Izatnagar 

(Received for publication on August 17, 1.955) 

A MONO tlie many forms of cercariae met witli in an extensive studv of the 
X Atrematode infection in fresh-water snails in the city of Madras made during 
tour were of the amphistome group and three of the gyrauocephalous 
group, they are enumerated below under their respective groups: 

(а) Amphistome group 

(i) C cr car ki e indicae xxvi Sewell, 1922 

(ii) 0. indicae xxix Sewell, 1922 . 

(hi) Germna Rao, 1932 

(iv) G. gastrodisd secundi Peter and Mudaliar, 1948 

(б) Gyninocephalous group 

(i) Cercariae indicae Hi Sewell, 1922 

(ii) 0. indicae mi Sewell, 1922 
(hi) G. mdt’cac mV Sewell, 1922 

Excepting Cercariae mdicae xxix which was discharged by Linmaea hiteola f 
siKoinea (Destayes), tlie otter three amphistomes were found developing in Indc- 

gymirocephalora species in Mchnoides 

The Amphistome Cercariae 

These are amongst the largest known cercariae having a powerful mnsoular 
tail and a prominent body with two conspicnous eye-spots, a body-waU carrying 
oystogenons cells and in many cases dark pigment grannies, a well-defined posteriorly 
sitiiated acetabulum, a triclad digestive tract and two main excretory trunte packed 
With globular refractile granules. They develop in redial parthenitae, are born 
immature and complete their development in the tissue of the host before they 
into the surrounding medium of water. They encyst readily in the 

o classification of the amphistome cercariae at present is that of 

bewell p922], who created two sub-groups, viz. the ‘ Pigmentata ’ and the ‘ Diplo- 
cotylea , the mam distinguishing feature of the two being the presence of an excretor y 
cros s-connection m th^for^e^ and the absence of the same in the latter. Based 

of a thesis approved by the University of Madi^^ th^Dog^o" o^teTrfSd^ 
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on this scheme, Ccrcarim indime xxvi and C. indicae xxix come under ihc Ihgirum. 
tata’ and Gemma hjlmami and 0. gaslwdmi sceundi und{>r tin'. ‘ l)if)l<)(u)ty!ea, h 
Excepting the latter species, the other three as well as Gemma Jrmen Ihicklc' I ! mi) |, 
which was iiot encountered during the present studies, were Icnnwi) lo o(vur piv- 
viously in the city of Madras [Rao, 1932 a and /> ; Aiiantaraman and llalasuhra,- 
inaniain, 1949]. 

Cereariae indicae XXVI Sewell, 1922 

Amongst the known amphistome cereariae in India, Gcrcariac indicae xxm ai)pears 
to he the one enjoying wide distribution throughout the e-ountry. It was first 
described by Sewell [1922] who recorded it from Cahaitta and Malabar. Subs('- 
quently, Rao [1932b] and Anautaraman and Balasubraiuaniam [1919] obiaiiual it 
from. Madras City, while Bhalerao [1943], from ]lyderaba,d. In every ea.se, I iida- 
flamrhis exustiis was found to act as the moHuscan Iwtst. Out of ai(,>tal of 3,893 
specimens of 7. exustm examined during the. present iuv(!stigaf ion, 3>-5 p(‘r cent of 
them discharged this larva, which constituted about oiie-ludf <4" lb.e ampli.isi.otiie 
infection and nearly onc-third of the total cercarial infection in tiie, snail specie's in 
the city of Madras. 

Rao and Ay 5 mr [1932] believed that tlui adult flukii of this cercairia, which t h(;y 
had raised by experimental means, was nife-rahlc to Varamphistomnni eend (Zeder) ; 
whereas, Pande [1935] and Mudaliar [1945] thought that th.G larva would (le.vdop 
into CotylopJwmi cotylo^iliomm (Fischdr) and it was ox])erimenl'.ally proved to he 
the case by Bhalerao [1945], On the contrary, Bennett [193(5], Sri vastava [1938] 
and Sinha [1950] who studied the life-history of C, eotylaphomm, in dr-tail d(‘S(irihed 
its cercaria as distinct from Cereariae indicae xxni. Actual rt'lationship, if any, of 
this larva to C. coiylo 2 )horum thus still remains to bo (ducidated. 

Cereariae indicae XXIX Sewell, 1922 

This amphistome larva is found to develop in more than one species of snail host. 
Sewell [1922] first obtained it from. Limnaea avAiminaia and Oyranhis enphrafieiw 
in Calcutta and from L. sucoinia in Malabar ; whereas, Hao [19321)] and Vaidyami- 
thau [1941] in Madras, and Bhalerao [1943] in Hyderabad recorde<l it from Limnaea 
luteola. During the present studies, only L. succinea was found harbouring this 
cercaria in Madras City, the percentage of infected snails being 5*4 in 1,-545 indivi- 
duals examined. 

0. indicae xxix has been shown to give rise to Fisehoederim dongatus (Poirier) by 
Rao and Ayyar [1932] and Vaidyanathan [1941]. 

Ceroma kylasami Rao, 1932 

Rao [1932a] first obtained this cercaria frojn Indoplanorhiti exusixs in Mudrii,s 
City. In comparison to the other amphistome cereariae in /. exa.sfms, the rre(jm‘ncv 
of occurrence of this larva has been found by the author to be the hnvest, 
only 0-3 per cent of the snails carrying the infection. 


.March, 1956] 
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Cercaria Cyastrodisci seeundi Peter and Mndaliar, 1948 
This cercaria which was newly encountered in Indoplanorhis exushis during the 
present studies and proved to be the larva of Gastrodiscus secwulus Looss by trans- 
mission experiments [Peter and Mudaliar, 1948], occurs very commonly in Madras 
•City, making its appearance in all seasons qf the year. The rate of infection with 
this amphistome in /. exuslus is found to be 3-7 per cent which is the highest of all 
th.e different kinds of amphistome infection recorded in the snail species. Curiously 
■ enough, nowhere else the existence of t his cercaria has been reported, although 
its adult, Gastrodiscus secundus, is frequently met with everywhere in this country 
as a common parasite in equines and rarely in elephants. 

The Gymnocephalous Cercariae 

Dawes [1946] recognized the group of * GymnocephaloiLS cercariae ’ as consisting 
of all the four sub-groups (Parapleurolophocerca, Isopori, Agilis and Rcflexae) of 
the ‘ Distome Cercariae ’ and one (Pleurolophocerca) of the ‘ Monostoine Cercariae ’ 
created by Sewell [1922]. The three gymnocephalous cercariae encountered during 
the present investigations in Melanoides tuherculatus belong to the ‘ Pleurolophocerca’ . 
There is no previous record of their occurrence in Madras City. Apart from the 
absence of a ventral sucker in the members of this sub-group, they are characterised 
also by the presence of a pair of pigmented eye-spots, an armed oral sucker designed 
for penetration, a rudimentary alimentary canal, a pair of conspicuous salivary 
glands, a thick- waUed reniform excretory bladder and a powerful muscular tail 
provided with well-developed cuticular fin-folds. 

Cercariae indicae III Sewell, 1922 

This was originally recorded in India as a ‘ Small monostome ’ from Melanoides 
tuberculatus and M. lineatus by Kemp and Gravely [1919]. Subsequently, it was 
fully described under the name Cercariae indicae Hi by Sewell [1922] who reported 
its occurrence in M. tuherculatus at Calcutta, Bombay and Malabar, in M. soahra 
var. elegans at Malabar and 31. lineatus at Calcutta. Only one specimen of M, 
tuherculatus was found to harbour this larva during the present studies in Madras. 

Cercariae indicae VII Sewell, 1922 

This larva, which is very similar to Cercaria pleurolophocerca Sons., w^as first 
■obtained from Melanoides lineatus, Acrostoma variahiU Biihynia sp. by Kemp 
and Gravely [1919] who considered it under the title ' Large monostome Sewell 
[1922] came across this species only in M. tuberculatus collected from Calcutta and 
Bombay and redescribed it as Cercariae indicae mi. As observed during the present 
studies, the occurrence of this species of cercaria in Madras City is also rare since 
■only 3 out of 282 M. tuherculatus examined discharged it. This pleurolophocercous 
■cercaria has also been reported from Andhra [Ramanujachari and Alwar, 1954]. 

Cercariae indicae vni Sewell, 1922 

This form was first found by Sewell [1922] in Melanoides tuherculatus at Caicutta, 
Bombay and Malabar, in Digoniostoma cerameopoma at Calcutta and in Acrostoma 
i^ariahile ar. spiniferum from Assam. It also occurs in Hyderabad [Bhalerao, 1943] 
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and in Andhra [Ramanujaehari and Alwar, 1954], In Madras City, oat of 
282 specimens of M. tuherculatus were found infected with t/his f remalode larva. 

Summary 

Four species of amphistome ccrcariae (two laFniging to tlie ‘ .Pignw'ntaha ’ 
type and two to the ' Diplocotylea ’) and t,hr(?e of the, gymnoce})Iialou.s ceixau’iac^ 
(belonging to the ‘ Pleurolophocerca *) were encountered in the city of Madras, 
of which the occurrence of Gemafia gastrodisci seeundi l^eter and ,Mu<laliai* in 
Jndoplanorhis exustus and of Cercariae mlicac m, vii and viii BowtM in iMdaiioidex 
tubercvlatus has not been previously repovtiid froni there. 


I 
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INHIBITORY EFFECT OF KAMALA (MALLOTVS PHILIPPI- 
NENSIS) ON SUCCINIC DEHYDROGENASE OF TAPE WORM 
(MONIEZIA EXP ANSA) 

By Ajit Singh* and 1. M. Chak, Central Drug Research Institute, Lucknow 
(Eeeeived, for publication on April 29, 1955) 

! ^ nearly a century, hamdla, consisting of Lairs And glands of tke fruits of Mallo- 

J? Mn el Arg. Las been regarded as a good anthelmintic against 

tape worms and has been included as such in both the J?nWs7t P/iumaceuteu? Corner 
[ 1934 ] and the jBrifis/i [1953], The drag is obtained by rubbing the 

small three-celled fruits and sifting the resulting powder. The precise way by which 
this drug exerts its anthelmintic action is, however, not knowm. An attempt has 
been made to &id out whether the activity of kamala, could be correlated with any 
of its effects on the various enzyme systems [Buiding, 1949] present in the tape 
worm, and thus interfering with its metabolism. This article reports the results 
of study of the action of the drug on succinic dehydrogenase of Moniezia expansa. 

Mateeial and Methods 

Enzyme preparatmi. The preparation was made from the whole worm {Moniezia 
cxpanm) obtained fresh from slaughter house in an iced container. The worms were 
crushed and extracted twice with phosphate buffer (pH 7*0) by adding 10 c.c. per 
' 5 gm. of the worm tissue. The extract was then centrifuged at 3,000 R.P .M. and 

was employed as such. Bor each experiment a fresh extract was made in the above 
; manner, except for the experiments carried out to study the effects of change in 

pH, where the worms were extracted in distilled water instead of phosphate buffer 
; and the quantity of water used for this purpose was half that of the buffer used for 

the other experiments. 

i Kamala solution. The solution was obtained by dissolving a known quantity 

of the drug in minimum quantity of caustic soda solution (10 per cent) neutralising 
this with HOL (10 per cent) and finally diluting the resultant solution with distilled 
water to the desired concentration. 

Sodium succinate solution. An M/3 stock solution of sodium succinate was first 
prepared and any desired concentration was subsequently obtained by suitable 
'■ dilution with water. 

Methylene Blue. (1 : 6000) 0-2 gm. of the dye was dissolved in a litre of distilled 
.■,i ' water. ' , 

Phosphate buffer. The two stock solutions of NaallPO^ and KH 2 PO 4 (M/15) 
were prepared according to Sorensen. 

i ^ Determination of succinic dehydrogenase acitivity. The enzyme activity was 

determined hy employing Thunherg’s technique, using methylene blue as an indi- 
cator. Tlie time taken for 50 per cent reduction of the dye was determined by com- 
parison with the standard. Inhibition was studied at 37° 0. in ^11 experiments. 

: f * ji’(,|low of the Indian Coxincil of Ai^n-icnltural Rasearoh. 
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Tie concentration of the different oonstituents taken are mentioned niider each 
experiment desorihed below. 

Experimental Procedure AND Eesults 



Eu'perimmt L The degree of eiuiyme inhibition was studied l)y employing dirfer- 
ent concentrations of on a known amount of the enzyme. 1 cc. of kitmula 

solution (of different concentrations) and 0*3 cc, of the en 2 ,yniic extract were ta.k<ni 
in the hollow sto])per and 1 co. of methylene blue and 1 cc. of the substrate in tlie 
tube- The Thunberg tubes were then quickly evacuated, the contents mixed ami tb,e 
tubes kept at 37"C, till 50 per cent reduction of methylene blue was obtained. The 
time was recorded and the corresponding activity calculated. Each figure in the 
Table corresponds to mean of three observations obtained in this manner. The 
results are summarised in Table L 

Table I 

Variation of inUhi for ij effect with change in come nfmt ion of kaniala 



It will be seen from Table I that the percentage inhibition of the enp.ynie inci't?ase.s 
progressively with increase in drug concentration. 

Experiment H. The substrate (1 cc,), methylene blue (1 cc.) and the })li(»H])liate 
buffer (1 cc.) of required pil were taken in the tube, and 0-3 cc. of the enzymic 
extract and 1 cc. of the inhibitor in the hollow stopper. The rest of the jirotMaluro 
was identical with that followed in the Experiment I. Suitable controls w(‘re nm 
at different pH levels by replacing inhibitor with water, and tlio ].)er<!eni;age imaxMise 
of time for 50 per cent inliibition was calculated at these pH levels. 

Table II 

The effect of change of pH 


on the inhibition produced hg kamala 


Time of reducti 
(in ininutes) 


Per<'t;ntap:(i inorojif 
of time for 50 jx 
cent inhiliition 


Number. 


With water 
(control) 


With Kamala 


Number 

Concentration 
of Kamala 

j rerci'ntnfftj 1 

activity i 

(A^=l/Txl00) 

I’crfcntii^ri' 

inhiliition 

Control 

0 

IM 

0 

1 

l:r>(KX) 

8-3 

23 

. 2 . 

l:40tl0 

4-0 

04 

3 

1:3000 

3-3 

70 

■ 4 

1:2000 

2-2 

80 

5 ,, 

1:1000 

OYS 

03 
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It is evident from Table II that with the shift of towards the alkaline region 
the time for inhibition correspondingly increases. . ^ 

Experiment III. The same procedure (Experiment I) was employed except 
that substrate concentrations were in this series varied. The concentration of 
.l:a7nala used in this experiment was 1/1000. The results are given in Table III. 

Table III 


Variation of Inliihi ory effect ^kamala niih change in concentration of the substrate 


Number 

■■ ■ ■ 

Concentration of the 
substrate 

Percentage 

Activity 

{A=l/Txlb0) 

Percentage 

inhibition 

■ 1 ■ 

M/10 

0-74 

85 

.2 

M/6 

1-33 

72 

3 

M/4 

2-22 

i 53 

4 

M/3 

4-7 

30 


It is observed, that with a constant concentration of Icamala the percentage 
activity of the enzyme increased with increase in substrate concentration, and the 
percentage inhibition of the enzyme was correspondingly reduced. 

Experiment^ IV. The enzyme and the inhibitor {l-amala 1: 2000) were kept 
together for different intervals of time to allow for the absorption of the inhibitor 
on the enzyme surface and then activity of the enzyme was determined by combin- 
ing it with the substrate, etc. in the manner outlined before. The results are presen- 
ted in Table IV. 


Table IV 


The effect of change in time of contact on the inhibition produced by kamala 


Number 

Time of 
contact 
(in hours) 

Percentage 

Activity 

(A=l/Txl00) 

Percentage 

inhibition 

Control 

0 

11-1 

0 

1 

0 

3-3 

730 

■■■2 

.'2 

2-5 

74-0 

3 

4 

2-0 j 

81-9 
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- It is clear from Table IV that with the increase in time of contact, the percentage 
activity of the enz 3 mie lessens and the percentage inhibition increases accor<lingly. 

BiSCtJSSION 

The result of the present study show that the drug hwiala, has a ])r()nounc(Hi 
inhibitory action on the succinic dehydrogenase activity of Moiiiv.zia cxpavm. In 
view of the importance of snccinic acid as one of the stages in tlie conversion of 
pyruvic acid to carbon dioxide and water, and the possibility of pyruvic acid 
being the intennediate not only in the carbo-hydrate metabolism (Kreb’s), bub also 
ill the fat and protein metabolisms ; it is quite possible that inhibition of this 
enzyme by the drug may he one of the factors responsible for its anthelmintic 
properties. 

It was observed that increase in concentration of the drug brings about an in- 
crease in inhibition of the enzyme, furthermore, it was found that the inhibition 
of the enzjnne decreases with the increase in the concentration of the substrate. 
This indicates that the drug and the substrate may have the same point of.-iUaclc 
011 the enzyme. As the cancentration of the substrate is nuiuet'd, iJu' ])oints of 
attachment for the drug on the enzyme surface are inc-reased and lumce then* is a,u 
increase in inhibition. Those findings .suggest that the inliibition produ(;e<l by 
Jcamala is of the competitive type. 

Summary 

1. Kaniala inhibits the succinic deliydrogonaso activity of the worm. 

2. The degree of inhibition of the enzyme increases progre-ssively with tho 
increase ill concentration of Jcamah, 

3. The inhibition increases progressively in tho alkaline region. 

4. The percentage inhibition produced by himala decr(}ases with the jncreasts 
in concentration of the substrate. 

5. The inliibition increases with tho increase in time of conta.ct of the drug and 
the enzyme. 
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CONTROL OF FERTILITY IN FARM ANIMALS 

By E. S. B. Haeez,* Eaculty of Agrioulture, University of Cairo, Egypt 

(Eeceived for publication on July 23, 1934) 

L ittle is Imown about tlie pbeaotypic and genetic correlations between 
animal fertility and bigh produotiom In the Swedish highland cattle [Lagerlo-, 
1950 ; Lagerlof and Boyd, 1952] hypoplasia is associated with more butter-fat, and 
cystic ovaries with greater quantity of milk. Thus selective breeding for high 
production tends to spread sterility. There is always an interaction between climate, 
husbandry methods and the genetic makeup of the animal. 

The inain components of climate involved in the expression of fertility are 
the daylight environment and temperature. Their effects vary markedly with 
the species and locality. Bovine fertility is associated with the ultm-violet com- 
ponents of sunsliine [Abrams, 1952]. It seems that short hours are detrimental 
in high latitudes whereas high temperatures are detrimental at low latitudes, la 
sheep, however, the short-days environment coincides with high fertility, especially 
at high latitudes [Hafex, 1952a]. Meanwhile high atmos]j]ieric temperature is kiimj- 
oal to satisfactory gestation and causes a decrease in birth weight in sheep [Yeates, 
1963]. 

The age and sisse at which the animals are bred are important factors with regard 
to the economics of milk production. In cattle, the highest inilli yields and the greatest 
number of calves are produced vrhen the first service is 10 to 18 moutlis, the growta 
and development of subsequent production of the resulting calves being normal 
[CJsakov, 1963]. There is always a positive correlation between milk production 
of the first half of lactation and the service period [Olds and Seatli, 1953]. However, 
the fertility level is afiected by the service period [Olds el al, 1949 ; Van Deinark and 
Salisbury, 1950], as well as the time of service during the heat period [Trimberger 
and Davis, 1943 ; Trimberger, 1948], the season of mating [Badi'eidin, 1952 ; Sidky, 
1963] and the method of breeding. In sheep, artificial insemination^ wirb mixed 
semen (from two rams) increases lambing percentage, birth weight and subsequent 
gi'owth rate [Causovskii, 1962]. 

Inbreeding generally results in reduced fertility [Woodward and Graves, 1940] 
the exact degree of which depends on the male because bulls differ considerably 
in their fertility [Milk Marketing Board, 1950]. The bulls also differ in respect of their 
daughters’ fertility. There is little evidence to show that Jierd differences 
in the fertility level are genetic [Trimberger and Davies, 1955 ; Olds and Seath, 1950]. 
In cattle, the beritability and repeatability of the cycle length is very hw [Asdell, 
1952]. Thus selection for fertility is not very effective. 

In the improvement of farm animals, special stress is laid on the development of 
•certain characters like high milk production, high growth rate as well as h igh 
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feitility. Tlio pliysiological nieaus by which the activity of: one [>iu'ticii.lar part of 
the body is stimulated is largely through the .hormones [Hammond, IboO]. 

The present study is an attempt to recommend practical husbiuulry inotho(.ls tO' 
control fertility in ruminating farm animals. 

Material AND Methods 

The experimental material of this investigation comprised 33 domestic biilfalo- 
cows Bos {Buh(ilus) biibaUs, 22 Egyptian cows, and 99 fat-tailed ewes (Ossimi and 
Rahmani breeds) of different ages. Fertile males for eaeli. class of animals were' 
available. The animals were kept at the Animal Breeding Research. Farm, Gina, 
and were previously inbred for over 12 years. Cows and buffalo-cows wt.'rc fastened in 
double-row stables by means of chains and neck-halters wliih'- tlie ewes were running 
in open paddocks. All the males were <K*-lircd on tlie brisket with e.oloured grease and 
were joined with, tlu* females daily. Records wunv. k(‘-|)t for tlie iiicideiuu' of ocistrus. 
mating and couc-eption for over two y(vxrs. Tlu‘ animals w(!re, led on grocu clover 
Tnfoliwm alexavdrinum during the winter and witli a mixiiire of coneeni;rates (barhy, 
horse heans, rice polish ajid cottonseed eak(*) and green main(^ during fclu; summer 
months, In buffalo-cows and cows, rectal palpation was earri(Hl f)ut at intervals 
in .non-pregnant and in pregnant animals (10,90 a,nd 120 days after servi(?e, .Parturi- 
tions took place under close observation and the placental membranes (after-birth) 
were carefully examined for detecstion of any foetal mortality. In addition, the 
previcus reproductive records of all the animals were inspcctetl. 

Non-pregnant genitalia from 30 cows and •15 buffalo cows were l)rought from 
Cairo slaughter house during the mouths of Soptomber and October. The ovaries 
wore examined macroscopically to determine the ovulation rate of the thret* species 
of fa cm animals. Pregnant genitalia from 70 buffalo-cows ajul dO cows xvore, al«o 
e.xamliied to detect the percentage of healthy jiregnancies. 


Resui/ts 

In buffalo-cows, the percentage of conception, which recpiired one, two and thrct^ 
or more services were 56,22,8 and 14 respectively. The average number of services 
per conception was 1*46 while the average breeding efficiency' as a wliole was 93 per 
cent. The average cycle length was 21-14 days.' One silent heat ociairred in 30 
per cent of the cases, with an average cycle length of 44 days. Two successive 
Silent heats occurred in 11 per cent of the cases witii an average cycle .length, of 69 
days. The interval to yjoaf partum oestrus ranged from 10 to 76 days with an avci*a<u* 
of 38 days. (Table I). ' 

In Egyptian cows the number of services required for conc(;ption ranged from 
1 to 5 with an average of 2-0. The percentage, of coucoptins which reipiircd one, two, 
three or more services were 54,20,9, and 17 respectively. The intm-vai to post partuol 
oestrus ranged fro.m. 12 to 60 clays with an average of 38 days. Post m(,)i't(un examina- 
tion of the cows’ ovaries after calving showed tliat the first post parlum cycles were 
ovulatory. 
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Table I. 


FertUitiJ ■measures in Bg^yfUan Uvestoch (cdulfs) 


... n „™ 



15W(! 


BiifFiilo-cows 

(per cent) 




Observntioa 

(per cent) 

llahmani 
(per cent) 

Os.simi 
(por cent) 

Conoeption aft® : 



, 


1 service 

,56 

54 

50 

0 

2 services 

22 

20 

in 

42 

a services 

8 

9 

10 

' ■ 10 

nrore than 3 services 

14 

•17 

30 

42 

A verago services per conception 

1-4G 

2-0 

fl-8 

2-3 

Ilange of cycle lengtli (days) 









Average cycle length (day.s> 

•21-14iO-3 

2l-:!3i0-3 

18-ld-J>l 

fl7'7±0'3 : 

Silent heat 

1 .silent heat 

30 per cent 

17 per cent 

It per cent 

7 per cent 

2 .silent heats 

11 per cent 

I 

'12 per cent 



Interval to jiost fttHiim oe.sir»/s((iays) 





llange 

10~7C 

12—00 

17—62 

29—63 

Mean 

38 ±1-2 

38i:M 

40i;l-n 

41±14 


Fat-tailed ewe lambs experienced tbeir first oestrus from October to January^ 
In tlie Babmani ewe lambs, conception took place at tlie first oestrus in all cases. 
Only 33 per cent of tbe Ossimi ewe lambs conceived after one service, whilst another 
33 per cent required two services and 33 per cent of the individuals required from 
three to six services per conception. In Ossimi and Bahmani ewes, oestrus and 
conception occurred some 40 days after lambing. In the Bahmani adults, the per- 
centages of conceptions which required one, two three or more services were 60,10, 
10 and 30 respectively. In the Ossimi adults, the percentages of conceptions which 
required two, three or more services were 42,16 and 42 respectively. The length of 
lactation aiioestrus was inversely related to the live weight of the mother. When 
the rams were joined with the non-pregnant dry adult ewes in December, the latter 
began to sliow oestrus at intervals varying from 1 to 44 days with an average of 16 
or 18 days (an average for one cycle length). In the Bahmani dry ewes, conception 
took place after one, two, three and lour services in 50 per cent, 10 per cent, 10 
per cent and 10 per cent of the cases respectively. In 20 per cent of the cases con- 
ception did not occur. In the Ossimi dry ewes, conception required two and 
three services in 42 per cent and 16 per cent of the individuals respectively. In 
42 per cent of the cases conception did not occur. 

Post-mortem examination of the ovaries .showed that twin, ovulations never' 
occurred in buffalo-covs^s while there were rare cases (0*8 per cent) in the cows. The 
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■examination of pregnant genitalia slrowed the incidence of einhryotyic mortality in 
^ per cent of the buffalo-cows and 8 per cent of the cows. The dissection of Ibe 
after birth showed no signs of embryonic remains in the three eJasses of animals. 

Discussion 

In buffalo-cows the breeding effeciency was considerably higher than that ,rei)fni t^d 
by Hafez [1952b] from the' breeding records under free mating conditions. IMie 
interval to post partum- conception in the present study was shorter than tliat, ri'-portt'd 
by Hafez [1954]. The previous records for the breeding efficiency 85*80 [)or (‘cnt 
aud the interval to post partum conception 43 days on an av(‘rage. This shows that 
some of the oestrus cycles were either of short duration or of weak symjff oms. t?uch 
cycles can be detected by close observation and by continuous associai;ion with the 
buffalo-bull. This point is of major signiRcanco in, practical bul'falo l)roeding. 

The proximity of the male has an effect on the degree of rece])tivjty of tlio, .IVinalc, 
and probably on the duration of oestrus [Hafez, 1951]. (lows which an^ <*lasMili<‘d 
as shy breeders (showing weak signs of oestrus) rmist be joitusl ('.ontiiaiDiilsy s\ i! Ii { In*, 
bulls when mating is desired. In general exjx'ctaiicy lists of oiistriis tmtsi. be* kept 
for all the, breeding females (calculating the expected cycle, by adding some- 21 days 
to the previous oestrus) so as to raise the reproductive (‘ni<aeucy. Hiuc,e the inlerval 
from calving to conception is unduly inoiongcd, it is advi, sable to ninie the buffalo- 
cow some 30 to 40 days after calving instead (»f tli<^ usual pr.-ictice of 00 days, 'idie 
probable decrease in the milk yield due to subseipieut prcgnniuy would be less <‘X- 
pensivc than cutting down the reproductive potentiality of the animal whieij i.s as 
good as risking a. whole lactation. 

Since the genotype environment may be imporfrant in feiiilily Mlignelt, 195uj 
breeds or types adapted to particular enviroimuads ;itv nsjuired to obtain maxinuim 
fertility. Tiie best genetic method for achieving fertility is in>t by w'lcc.l.ion but by 
crossing. A certain amount of risk is .attached to the use of ffrst. (daves (in setpumce 
•of calving) for breeding unless adequate reproductive r(‘.cords of aiice.st'.fH and sistcr.s 
of the dam are available, as data on the dams’ own perlbrinniicsi at; t.hai t.ime are 
insufficient. 

The common measure of fertility usually used is llio coiua'ption ml.e in vtirimis 
forms. This is unsatisfactory since it docs liob take into account those animals which 
fail to show reproductive regularity. Calving intervals are also ustnl as a measui'e 
of fertility. They do not include animals which have calved and may be })iased by 
deliberate extension of their intervals to obtain, maximum prutbmtion from porsistcnit 
milkers. Meanwhile little is known about the extent to which dani.s diffo in tlieir 
ability to produce offsprings of high or low conception rate. On the otlna? liand, there 
is little information on the extent to which the differences l)ctwecri bulls are genetic 
and are capable of being transmitted from bull to bull. 

The Egyptian fat-tailed ewe lambs showed their first oestrus during the shortest 
days of the year (December). This is in agreement with a previous report by Ifaff^z 
( 1962a) . Conception in the Rahmani ewe lambs took jdace a,fter an average o f 1 • 1 so r- 
vices. This shows that the first oestrus was accompanied by ovulation. It is suage.s- 
ted here that the first observed oestrus was preceded by one or more silent licats 
(ovulations without oestrus) the ewe lambs show in the field some sexual desire 
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March, 1956j 

ski™of MsirS “ t**® ®wo did not inhibit the espres- 

tle al a t w ^ <iifeeucea as well as individual differences were recorded fol- 
io tbe .Hff aiidibe number of services per ooucepition. This is either due 

*r to ir inherited levels of output of the adenohypophysis among the breeds 
"vidonie o f the individuals to the euVi-omimt. There is much 

inherited fv'iiS^ nature that tne vaiymg degrees of activity of the gland are 
of t bf ^ f I tins character is rather difficult duo to the interaction 

01 liie different hormones and the genetic factors. 

SUMRIARY 

clWtetfnSffT ?!“■'' there is an interaction between the components of 
un of the a -m !fto husbandry methods and the genetic make- 

Xati f T buffalo-cow.s, 22 Egyptian cows and 99 fat-taiied 

enf^ T-™ With ochred teasers daily. Fertile services were aUowed and the 

conception and parturitions recorded. Rectal palpation was carried out ia bio- 
ta fof fvo c-)s s‘ f " wore dissected. Non-pregnant and pregnant geai- 

senses were P^’^'^^tap of oonceptious requiring one, two and three 

w'-is 36 d-ifs inf The average interval to post p®rt»» oestrus 

Twin ovIiWi -inf hutfalo-cow, 38 days m the cow and 40 days iu fat-tailed ewes. 
B buffalo-cows and were rare in the cows 

the ofr P®"' 

assooktiof Slfeef “Tf the female of farm animals was raised by continuous 

S Eeproduction sheets are also recommended. 

-f oestrus, postpartum oestrus, silent heat aud reproductive 
(■?“% foeta mortality) mu,st be considered. Rectal palpation of 
TheXraSr rf 1°“ f to confii-m healthy pregnancies, 

be exafinei ^ ’’™'’”ig animals as well as the genitalia of culled animals should 
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OXYHAEMOGLOBIN CRYSTALS OF EGYPTIAN BUFFALO 
and cattle 

By B. S. E. Hafez * and A. ANvrAR, Faculty of Agriculture. Cairo University, 
Cairo, Egypt 

(Received for publication on June 8, lOoo) 

(With Hate VI) 

TT lias been ^iwited in an earHer paper [Hafez and Anwar, 19641 tliat tbo com- 

piittgi:. wdl f ™ 

bullalo Bos (Buixdm) IMts h., and 'cattle has be?n carried out. 

bnflalo^i''and*°c’^tlo^ 'FVesf'*! 1 '"*^ *'**® blood of adult Egyptian 

<ior .usries kM etbef ’ plsamlfree 

and recentMinlr^^^ f^l 7 ! ?T, "th ammonium oxalate 

and recentiiluged, A drop of the laked blood was allowed to evaporate on a slide 

and examined imctosoopioally aa well as by a “ Beichert Wien ” microprojector. 
Oxyhaeiuoglobiu crystals of the buffalo were orthorhombic with 90° male B 

aris"' Te WdtS ■■ »•«) do^a "at\he‘"Sic!i 

axis. IIK. formed crystals ranged from 50 p to 120 p in length. In the cattle the 

i5i » sirsSifwL- ^ H'r- 

m^hfsZtiorsurfi <^;>^ration of liaemoglobin and of otheZits 

■in UiG boJutio,ii 5 surface tension as well as temperature, 

U '™&lo Bos (Bubalus) buMis, 

. 1 , aic siimlar to those of Bos bison , reported by Reicliart and Brown fl90qi 
It does not seem that domestication has any effect L the erystaUograpliy of oxv 
haemoglobin and ,t ivould appear that the picture of oxvhaemoXbhfLsta^l k 
of'south‘\fri ' ™cl noii-domesticable buffalo 'Bii. caffer’ 

fu 7 f' ' “f experimental evidence that the haemoglobin molecule 

ol t l e h\w ('■'"Helo and bison) isideutical. The oxyhaemoglobiu crystals 

ol tlie Egypt ail catt e are similar to those of Bos, taurus [ReicLrt and Brown 10091 
being prismatic, ortliorJiombic with 90'’ angle B. (Table I). ’ 

Pre-fcient, iKlrlmst 
i^Iati,sacUii,so t tw , If. S . A . 
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OXYHAISMOGLOBIK CRYS’l'ALS Olf JSGYI’TIAN BUW’ALO 

Table I 


Oxi/haemoglohin crystals in Egypimi buffalo ami catih 


Cliaraetoriaties of crystals 

Buffalo 

1 Cattkf 

Sl.iaj )0 

Orthorhombic (1 ; 9.46) 

Orthurhumbic (1 : 6 72) 

Anglo B 

90° 

90° 

Length (Range) 

50420 u 

504.70 u 


Further comparative studies are required to find out the crystallogrupluc <!ha- 
ractecs of oxyliaemoglobiii in the Indian buffalo, whioh is consider(;d to b(i tiie. origin 
of impin vecl breeds of buffaloes in many parts of tlu^ conti iient. d"* he. d i fbuent j actnros 
of oxyhaemoglobin crystals in the cattle and buffah) denote different positions 
along the evolutionary scale, this may explain the sterile inutings Ixitween tlio two 
animals [HafeK, 19551. Whether the matings between the ]mlTiil<'» and Anierician 
bison are fertile or sterile is still an open question. 
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ABSTRACTS 


Mine’s disease in slieep. Stamp, J. T. and Watt, J. A. ( 1954), J, CWp. Path 
S Th&mpUil), 26-40. 

the basis of liistological changes the authors divided Johne’s disease in 

sheep, as it occurs in Scotland, into four groups. 

In group I the mucous membrane of jejunum and ileum was thickened, granular 
aucl yellowish in colour, and the associated lymph modes were oedematous. Islands 
of epithelioid cell infiltration were found in the mucosa and submucosa of the intes- 
tines as well as in the subcapsular sinus of the lymph nodes. Pigmented variety of 
, M. johiei was isolated and a large number of the organisms could be detected in 
tlie smears and sections of the intestines and lymph nodes. 

The intestiiial mucous membrane in group II, showed no yellow discolouration 
and its thiclciu'-ss n,iid granulation was frequently slight. The mucous membrane, 
the siibmuGosa and the associated mesenteric lympli nodes showed varjdng degrees 
of cpithclioitl ceJl infiltration. Number of M.jolinai in the smears and sections of the 
intestine wars not as great as in group I. 

In group HI, in the thickened lamina propria of the intestine was detected focal 
infiltration with opitlielioid cells, many of which were multinucleated. Giant cells 
of Langhans or foreign-body types were seen distributed individually or in groups. 
The lymphoid follicles in the siibmucosa and the cortex of the enlarged and oedema- 
tous lymph nodes showed epithelioid cell infiltration with evidence of necrotic changes. 
In majority of the cases, smears and sections of the intestine and the associated 
lymph nodes failed to show M. johnei ; on cultural examination, however, 14 out of 
21 cases proved positive for non-chromogenic type of the organism. 

In group IV, hard and calcified nudules were detected in the bowels and the swollen 
lymph nodes. The lesions showed definite encapsulation, necrosis, caseation and 
calcification. Similar lesions were also detected in the mesenteric lymph nodes. 
In eight out of nine cases smears and sections were negative for M. johnei, whereas 
from four of the cases, which proved positive on cultural examination, noii-pigmented 
variety of the organism was isolated. 

Discussing the character of lesions in different groups with reference to the viru- 
lence and host resistance, the authors assumed that the pigmented variety of M, 
'iohnei was nvot-e virulent to sheep than the classical non-pigmented variety. 
'{G.RS.) 
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LIpM deficiency in tlie call M. R. Lambkut, N, L. J'aoocson, K. S. ALLi'’JSi 
and J. H. Zaletel (1954), /. Nuf.rh. 52, 259-270 





I NVESTTGfATJOXS In tli.e role of lipid in, the nutrition \vm; tnndo by reeding 
20 young dairy c;i,{ves a lipid-free seini-sy.n,t.liotic milk di(3t wliicli ecnitaiiU'd eiise.in 
(lipiti-free) 3-5 per cent, fat 0-0-3-0 per cent, salt 0-2 per cent, lecitliiji variable, ladose 
5-0 per cent and vitamins. In addition, eacli calf received 80 mg. of crystalline 
aiiryomycin hydrochloride ])cr day. Responses to various lipid supplements, such 
as hydrogenated soybemi oil plus lecithin, crude .soybean oil, butter oil, niethyl- 
estres of fatty acids (01eat('. 50 per cent, linoleate 50 per cent), lecithin, pork-liver 
fat and free fatty acids, were also evaluated. 

Prior to feeding, the semi-synthetic milk diet was wanned t-o :ila)ut ]00°F. and 
vitamins were added. When li])ids wore used, they Acere added to the jnilk diet and 
the mixture was homogeumed at 2500 lb, pressure. 

Calves which received fat-free diet had retarded growth, 'riu'v h,ad long <lry 
hair, excessive loss of hairfrom tail, Itaek and neck, aivd diarvlsoca,. These symploms 
disappeared when various lipids were iucliulo<l in tln^ diet. Prompt recovery was 
brought by the addition of butter oil, l),y<li'oge.nated soylx.-aii oil pins h'-c-ithiji, and 
mixed methyl esters of oleic and linoleic- acitis. 

Blood plasma ‘Allen fat’, total fatty acids, phospliolipids and linoieic acid were 
significantly lower in the calves receiving lipid-free milk tlnin in cables receiving 
lipids. Differences among the various dietary gron])s in blood ])]asma, linoieic 
acid and arachidonic acid contents were small. (/C jS, (L) 


Seasonal variation in CLiiality o£ eggs as measured by physical and func- 
tional properties. E. A. Sautek, J. V. ITaens, W. -T. Stadelman and B. A,. 
McLaren, Toult. /9c?. 33(3), 519-524 


^1118 experiment Avas iimkrtakcn to study the effect of s('.ason of production 
A on the physical measurements of eggs and tlui cooked products pre.partxl from 
them. 


White Leghorn and New Hampshire pullets hatched within two weeks of each 
other were used for the experiment. Tavo different diets, one producijig ligh.t yollc 
and the other producing dark yolk, Avere fed to each breed. Tlni eggs wore store4 at 
72°E at 65-70 per cent relative humidity and the samples Avere romo ced froin stoi'a'fo 
for experiment at Aveekly intervals for .five weeks, tb.e folloAving measuromoiits wen*, 
made (i) albumen index, (ii) albumen score, (iii) yolk index, (iv) yolk colour and 
(v) pH (using glass electrode). After the above measm*einents, cakes were mad(.! of 
the eggs and the quality of the cakes Avas evaluated by measuring the volume 
penetration, flavour, textiu?e and grain. ’ 
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Eggs laid from January to March -were considered as winter eggs and those laid 
from May to July as summer eggs. Winter eggs were superior to summer eggs as 
regards albumen index, yolk index aiid albumen score. Even though eggs laiil 
by New Hampsliire were slightly superior to those of White Leghorn, tliis can l)e 
attributed to strain difference rather than to l)reed difference. The internal quality 
of eggs deteriorated from one to live weeks Imt the changes observed by pH measure- 
ments and yolk colour were Jiot statistically significant, in storage or l)etween seasons* 
But diet plays a definite role in yolk colour. 

Volume, flavour and texture of cakes decreased in summer as compared to winter 
season. Cakes made from stored eggs were poorer than those from fresh eggs. 
As summer advanced, albumen index and yolk index decu’eased with increase in 
allDuinen score. pH also increased slightly perhaps due to poor shell quality and 
concomitant loss of COo. Flavour also was affected by storage. 

No significant differences were observed in functional or flavour properties of 
fresh eggs, produced during the mojiths January to July, but season did have an 
effect on the physical qualities of eggs. Tire winter eggs were significantly superior 
to summer eggs in their keeping quality for one to five weeks at 72'’.F5 with respect to 
physical quality, functional properties and flavour, {T. S. K.) 

Disappearance ol the growth response of chicks to dietary antibiotics in an 
“old” environment. Paul E. Waibel, 0 . J. Abbot, C, A. Baumann and H. R. 

Bird (1054). PovlL ScL 33, (6) 1141-1146 

T he authors describe experiments conducted in one environment over a three- 
year period. They found consistent growth responses to antibiotics for nearly 
two years, but during the third year, resp<3nses became inconsistent and negligible. 
Many variations in composition were introduced in the diets, in an attempt to produce 
maximum growth in the absence of antibiotic. During the first 20 months, 66 
positive responses were recorded in 69 observations by the addition of penicillin or 
aureomycin and none of the various nutritional supplements fed daring this period 
eliminated the response to antibiotics. The quantitative responses to the antibio- 
tics tended to vary inversely with the growth of control gvoups. When the gi'owth 
in the control group was relatively poor, the percentage increase due to the antibiotic 
was large and when growth in the control group was good, the impj-ovemoiit due to 
the antibiotic diminished. The dietary variations, therefore, pla,yed some part in 
the variability of response to antibiotics. The percentage increase in growth due 
to aureomycin ranged from 6 per cent to 39 pei- cent on different diets and a com- 
parable variability was noted in the presence of penicillin between certain diets. 

During the third year, the antibiotics failed to stimulate growth consistently. 
This lack of response might have been due to the change in the mieroliia,! l.>alance with 
the decrease iii the moisture in the room brought about by a change in. cleaning practi- 
ces. Another possibility is that the harmful bacteria liad been eliminated through 
continued use of antibiotics. But, whatever may be tb,o explanation, it is appiireut 
that a decrease in the growth promoting effect of the antibiotic occurred in an on- 
v.iroiiment continuously occupied by^ chicks. {S. B.) 
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■ Field stadF of the epidemiology and eliaieal manifestations of parasitic bron* 
chitis in adult cattle. J. F. Mtchel and A. Shand (1955). Vd- Arr,, (!!) 

T he aiitliors describe and discuss 17 cases of outlu'caks of luisk bi. iuluH- catilc 
and tliftir liistories, selected from a large number to iibisti'iite tfie gn'at divci-- 
sitj' encountered. In the great majority' of outbreaks tlie iiiftMilioii is said lo be 
endemic on the farm, generally in a sub-clim’cal forni. Tlie waiioiis oiitl))'(‘a,ks b.a vc 
no simple factor in common. Whether any external factor renders tlie adult animals 
susceptible to infection does not emerge from this investigation, but iimdequale 
nutrition also does not appear to be such a pretHsposing factor, Gradual exposure 
to infection is less dangerous than sudden exposure. The longer the animals I'cmain 
unexposed to infection the more susceptible tlxey become. The ultimate soiu'co of 
infection is the small number of larvae disseminated in the faeces of carrier animals 
and not those winch persist on the ground through the winter. The indical-imis are 
that the larvae do not persist on the ground even as long as live montlis. IMic 
small number of larvae disseminated by carrier animals may turn iiilo a source of 
dangerous level of infestation on the ground in two ways : (i) l>y intiM-veiiiioii of 
calves who become lightly infected but pass sufliciiait la.rvae in the laeiM'S lo raise 
the level of infestation of the pasture and (ii) dirtjctly, \v]l(*r(^ tlie (‘ondilious are 
particularly favourable for the larvae. Lush ley pastures appear f'o rt'prestmi a, 
particularly favourable vehicle for the survival and transmission of tlu* inreefion. 
The level of infection on the ground may romaiii dangerous eveii after an iulmweiuiig 
hay cut has been taken. 

The symptoms appear 12 days or more after exposure to heavy iiirectioii or 12 
days or less after a move to after-math, or even •ndlhout any obvious precipitating 
cause. The nature of symptoms of husk varies according to theii' scA’cj'ify. The 
most severely affected animals may either get cough or fclieir sudden ai-ute illness 
or even death may be the first sign of an impending out-break. Tin', less sovfU’idy 
affected animals often develop symptoms later and then only cougli,. A eontinuous 
range of symptoms of increasing severity from an occasional mild cough to acute 
respiratory distress with pulmonary oedema and em])]iysoina closely resembles tin; 
condition known as fog fever. This fog fever syndrome, when ossociat ed witli para- 
sitic brohcliitis, is most frequently seenin adults but may belbuml in yming stoidc 
also. On its appearance the animal presents a pricturc of ext-veinc (iislr(',Hs, and 
conveys the impression that death might supervene at any moment IVoui oxygen 
starvation. The other clinical manifestations arc ; cessation of feeding and ilvinking, 
depression in milk yield, abortion in tlic later stages of pregnaney and loss of weight, 
and condition. Complete recovery is possible within three wi'oks Imt .severely 
affected animals may remain desperately ill for montlis. (f?. IL G. M.) 

A study oi the protein requirements ot fattening feeder lambs. L. 1C Busu, 
J. P. Williams and F. B. Morrison (1955). J. Anim, Sn. 14, 165-460 

^^WO hundred and ninety-seven feeder lambs were used in throe experiments, 
A spread over three years. Three levels of protein, viz. 10-0 jx'r cent, 11-0 piu- cent 
and 11'8 per cent on the total ration basis were used every year. In addition, ilui 
effect of supplementation with various proportions of alfalfa hay to (-*orn silage, the 
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basic roughage, was also studied. The concentrates used were shelled corn and 
iiiisoed meal, the latter being varied from group to group to give the required protein 
pc;rce.utagos. 

The Limbs fed rations with about 11 *8 per cent total protein made significantly 
more rapid gains but the carcasses were not, however, as fat as those fed rations 
containing lO-O and 11-0 per cent protein. Between the last two groups, there was 
practically no difference. 

, Snpplementing the various rations with either 0-75 lb. or 0-5 lb. of alfalfa hay 
daily per animal did not significantly affect the rate of gain. The feed cost per cwt. 
gain in weight was lowest with the ‘silage alone' group and highest in the 0-75 lb. 
‘hay supplemented' group. ~ However, as the dry matter intake was very high in the 
‘silage alone' group, and as the lambs offered 0-5 lb. alfalfa hay had slightly better 
degree of finish, the authors advocate that a small amount of hay may be fed when 
corn silage is the only roughage. {S. N.R.) 

An investigation of antibody response in cattle vaccinated with the rabbit- 
passaged LA rinderpest virus in Korea. Nakamura, J., Kishi, S., Kiuchj, J. 
ajui Relsinger, R. (1955). Amer J. vet Res., 16 (58), 71-75 

I N this paper the authors briefly describe the results of serological investiga- 
tions carried out in 1952 and 1953 on the animals that were vaccinated against 
rinderpest with LA (Lapinised-avianised) virus. In November and December 1952, 
15,000 head of cattle were vaccinated and about the same nufliber during the same 
period in 1953. Innnunisatioii was done in South Korea for maintaining the immune 
zone below the 38th parallel. 

In the 1952 investigatioji, serum, sanqdes were collected before vaccination from 
151 aninials, and .from. 91 out of these, after vaccination ; antibody response shown 
by each of these animals was then investigated by means of complement fixation 
and virus neutralkatioii tests. 

Among 151 pre- vaccination serums, 14-6 (96-7 per cent) were negative, four 
(2’6 ]>er cent) dou'otful and only one (0*7 per cent) was positive in a low titre. In 
contrast, among 92 post-vaccination serums, the development of the complement 
fixing antibody was demonstrated in 57 (62*6 per cent) of the vaccinated animals, 
7 (7*7 per cent") proving doubtful and 27 (22*7 per cent) negative. The virus neutrali- 
zation antibody was found in all the 10 animals positive by the complement fixa- 
tion test, in 5 of the 6 giving a doubtful C.F. reaction, and in 20 of the 27 ajiinial 
proving negative by the G.F. test. 

In the 1953 trials, all the serums from 100 animals from which pre- vaccination 
samples were collected gave negative C.F. titre. Forty-eight animals whose ])ost.- 
vucc.ination ,s{' ruins Avere collected gave positive C.F. test in 30 animals (64-5 per 
cent). 

.Immune response, following vaccination with LA virus as indicated by the 
de-v{4o})m.ent (4.’ virus neutralization and complement fixation antibodies, was proved 
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• +r . nf mrf- nf 9] ^90*i per cent) animals in 1952 wliile the compleiueni 
m mi per corrt of the 48 vnecinated 

in ia-,3 Development of the virus neutraliaation antibody was far more , 

iei mnLafal til that of the complement fiEing antibody ' 

inlme response the virus neutralisation test can be s«.d to bo niore . . , .le mn 
the complement fixation test, although neither of them is a , 

true inm unitv. The complement fixation test, however, lia.s i. gical, ..dvantage m 
Ipl^aln for uiass study in a short time of the evidence of development of 

iiiimunity. (M.S.M.) 


Use oi rabbit-passaged strain oJ 

immunising Korean cattle. RBisiNaEB, 0., Muh, C. P. and Lee, N. S. (19 
Anier J. vet. Res. 15 (57), 664-60 

T he authors have described about the utility of Lapinised-ayiaiiisod (H\) vaccine 
forimmmiising Korean cattle against rinderpest. Lapmised virus IS aka min a 
III strain was found very pathogenic for the hypersusceptible Korean ca ves. . um,- 
fore the authors have used LA virus which was found quite suital.ile tor immunising 
Japanese calves that have a susceptibility to the Lapmised virus compai able to 
that evidenced bv Korean calves. Their experiments have proved that LA vnus 
is less pathogenic to rabbits than the Lapinised virus. But on serial passage yn 
rabbits the pathogenicity increased and mortality rate exceeded So per cent which, 
i. comparable to that observed in rabliits infected with tlio original Lapmised virus. 


In two preliminary experiments, four Korean calves were inoculated witli the 
original LA virus received from Tokyo ; 6 c.c. of a 1:500 suspension of embryo splecui 
produced only a slight thermal reaction and the animals wiye found to have acquired 
solid immunity on challenge by the bovine rinderpest virus. It was tlioiigln- uiat 
LA virus wmiild regain its original pathogenicity for calvcss on serial passages in 
rabbits but there was no indication of this as it -was found quite nou-pathogonic^ to 
120 calves that had been inoculated in the laboratory with rabbit-passaged virus 
of high concentration, and they survived the inoculation without any untoward 
reaction and revealed complete resistance to the challenge. 

More than 30,000 cattle were safely vacci-uated in Korea during 1952 an(H953 
with LA virus. No adverse reaction was observed in any of the va.cciuated aiiiinals 
and more than 90 per cent revealed tlie immune resjionse by [irodiiotion. ol com- 
plement fixation and virus neutralizing antibodies. The authors are cd the opinion 
that the Nakam.uTa LA strain of rinderpest virus gives a safe and eflcotive immunity 
to Korean cattle and will bo quite effective in immunising all species of liypcrsus- 
ceptible animals against rinderpest. (M.S.M.) 
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Oh the mvasion of the central nervous system by nematodes. I. The incidence 
and pathological significance of nematodes in the central nervous system. (1955) 
J. F. A. SoBBNT, Parasitology. 45, 1 and 2, 31-40. 

T he paper reviews the available literature on the incidence and pathological 
significance of nematodes in the central nervous system. It has been observed that 
a large immber of nematodes invade the central nervous system and cause a variety 
of nervous symptoms. Living specimens of different nematodes have been recovered 
from the meningeal spaces and tissues of the brain and spinal cord by various w'-orkers. 
These nematodes belong to the orders : Ascaridoidea, Filariodea, Trichuroidea, 
Strongyloidea, Matastronygloides, Rhabditoiclea and Hioctophymatidae. 

The pathological effect caused by these nematodes vary to a great extent depend- 
ing upon the size, mobility and the activity of the parasite. The pathological cha nges 
observed are haemorrhagioj degenerative or proliferative. These are all tlie direct 
effects of nematodes on the central nervous system and are mainly due to the trau- 
matic effect of the parasite ou the central nervous system depending upon its size. 

Several parasites and their involvement in causing the pathological changes 
have been mentioned. It has been stated that SeMria s])p. (Filariodea), in cattle 
and horses, cause the disease known as Kmnree where in the parasites cause softening 
and congestion of the spinal cord. Similarly lumbar paralysis in goats, has been 
attributed to the invasion of central nervous system by the larvae of Seta-ria digitala. 

The symptoms vary according to the degree of invasion of the parasite on the 
central nervous system. : There are nervous symptoms such as epilepsy. Nervous 
symptoms have also been described in somatic nematode infections. But ]io ex- 
planation could be given as to the occurrence of these symptoms and it remains 
rather obscure, though one school of thought considet-s that these symptoms are, 
probably, of allergic origin. 

This argument is based on the evidence that certain toxins are elaborated by 
some parasites such as Trichinella. It has also been experimentally proved that 
infection of the larvae of Asoaris .www induces a state of hypersensitivity, witli 
allergic symptoms. The injection of ascaris extracts in anim,als already sensitised 
caused certain changes in the central nervous system. So, in all probability, these 
changes in the nervous system may be due to the allergic reactions broTight about 
by ascaris antigen. 

It has been proved that these nematodes also transport viruses to the different 
parts of the central nervous system and thus act as a carrier of virus. It has been 
obsci-ved that AsiMris .mum transmits a virus which causes infectious paralysis in 
pigs. However, there is no possiblity of poliomyelitis being transmitted by these 
nematodes, as observed by many workers. It k also doubtful whether there is 
any possibility of 8etaria digitata transmitting the virus of Japanese B. ence]:)halitis. 
(V'.V.S.) 
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Akiikelt K. Asn BrookMans, V. (195B). BtecA. T^^mra.. W.^Mi.r., bnl. oH.pfi. 
TL Bes. cler, Haustiere. V (6), 69-72 

FI t 8 arc prnscnted of ‘in vitro’ .‘ind ‘in v’ trials carri(sl «rut ^ 

kept in the dihitovs containing different yolks. 

A disKi.ct overall bucli to bock rtiljorenoo wi.» noticol 
SciHOH kept ill ililiit-or coiitaiiiinK j’olk ol New l ampeinre save 'bo i v. , 

per oeiil prograsaivo motility opto 9fi lioi.m aii.l -M ■■ p o . 

the same ill llnlimu, tlio ivorat (Td per cent piopriwiw inotilil, opio Ii.oii,-. .ni 
longevity upto 139 hours only). 

Out of the 209 firsl. inseminations carried out with semen pivsers'ei! m llm 
Neiv Hampshire yolk dihitor, the percentage 

76per centinthecase.jf 205lilnMUsemniatn)ns wiihthe Hahatis >o!k d’! > *>; • .. * 

respective percentages of kiddings in the I wo dihitors weie. "O am ^ / . v\ i ■ i „ 

199 maeminations. In tJle fomiev, tlie rate .Iccreaseil Irom 91 lo m pe lent M l b 
in the latter, from 8B to lid per cent with l.lio agiMOg ol »lierin Iroiii r lo lioui.,, 1 l.i 
authors, though unahle to throw light on their results, .siigges. ■ la ".** 

mml-lamfsMrcmnrU tried with prolil in dilution and preecrvalioii ol hovmo 
semen. (S.S.P.) 


REVIEW 

€AIGERAND DAVIES VETEWN.4RY PATHOLOGY AND BACTERIOLOGY 
By G. G, O. Davies 

{PuhlhhM htf Hu'iUir.-rr, Tindall and Cox Ltd., Fourth Edih'fln , W5o, pp. 80d, 
Prke 42 B.) 

T he fourth edition of this weil-known book has appeared some nine years after 
the third edition, which was reprinted twice. The present edition retains the get- 
up and the general format of the previous edition. As before, it is divided into three 
parts — general pathology, bacteriology and pathology of specific diseases, and special 
pathology and includes an appendix of over 40 pages on technique. The part 
dealing with specific diseases includes, inter aUa, chapters on spirochaetes, pathogenic 
fimgi, and protozoon parasites. The text material as well as the 200 illustrations 
of tlie ]3revious editi(n( liave 1 km>i;i retained, but changes have been made in the text 
to }>ring it up-to-date. The two chapters on protozoal diseases have hoen exhaustively 
reu’ised, 

SiiK'e. it became a vailal)lt>. in India, hiraiger and Davies’ has been increasingly ii-sed 
as a text-book- .for veterinary patliology and bacteriology. It covers more or less 
comj)letr‘ly. in a single volume of niasoiiable size, the syllabus prescribed for these 
subjects by Indian l;nivei'siti(>s and its style and simple language have added to 
its po])nlarify with llu' st.udciits. Howevei*, it is disappointing to note that certain 
diseases and disease conditions which arci of spe,cific interest to this country, and the 
Iriiowledge ae({uired in i-esjamt of them in comparatively recent years, have received 
scant attenticn in this hook ; and so our teachers and students have to seek the 
retjuir'ed information from other sources. 

Dr. Davies has pi-omisod to recast the Ijook completely in the next edition to 
make, it still more snitalde for the needs of veteriuary student.s. Tt is hoped he will 
take necessary .step-< t(t incorporate in the new edition as much ])ractical, laboratory 
and field (?xperience>i from tropical and sidntTOpiqal <ynintries a (R.N.M.) 
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THE PROGNOSTIC VALUE OF LEUCOCYTIC BfOOn 

PICTURE IN TUBERCULOUS CATTLE ® 

o’. 

( Reeeu'ed for publication on February 14, 1955 ) 

pOR the diagu^sis and prognosis of tuberculosis, close co-operation is necessary 
■ to correlate the blood changes with the cHnical findings. For prognostic m/ 
poses the sedimentation rate, the schilling haemogram, and to a lesslxtenralaieful 

analysis of the leucocytic count are of major value. 

concludes that tuberculosis in cattle does not aiuiear to influence 
the sedimentation rate. Muller [1943] reviews all aspects of the bliod chan^^es which 
Sood^fotl''''' tuberculosis. Thijn [1949] concludes that the morpholog^ical 

blood test may be of great help in finding animals having active tuberculosis. 

and Mhltnn'7oiiri «'tion about the activity of the focus [Toplev 

rKm. b 1 ’ distinguish between, infect onLd 

clinical disease. So our attention is drawn to the iLcocytic chants in blood 
hoping to find a significant aid m judging such tuberculous Lses. 

Exp.epjmental 

^ Prior to the tuberculin test, samples of blood were taken for examination from 
cowynd bulls belonging to the Faculty of Agriculture, Giza. 10 ml of 
s^odbfmT ^ receptacle containing 20 mg 

out aToto TV?" r The haematological examination was carried 

out at once. Reubauer haemacytometer was used for white cell count Smears 
prepaied by slide and cover method ’ and stained by the panoptic method of 

fchXm hT by Pmey [1931] were examined for differential leLooytic count 

scaling haemogram, arneth index as modified by Cooke, and monocyte/tymp}i<a^tu 

The intradermal tuberculin test was performed on the animals under investi elation 
I? tuberculin-negative and apparently healthy animals were considered to 
represent their normal haemogram. Some of the positives were slaughtmed a^ 

^®^'^J^'^®^‘^^«we<^Prdmonary lesions and were tabulated Snder group I 
g®^®^ahzed tuberculosis ; these werf tabu 
lated under group II. Koch’s bacilli were easily demonstrated in smears taken 
from the lesions. The data previously obtained from, these posi v ts? tre 
compared with the normal haemogram. ^ 
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1 . lulerculin-Negative Casess 

\ The white cell count . . , i „ 

■ ' I„ „,pp,,rcutly healthy afalt animals under aiscusslmi tlm udn . «o<l ; 

,an«edbit».eeu 6 , 8 ,) 0 audl 4 Maaa^^^^^^^^^ 

n cv^Ql roo.onh an averasc ol a\ j).c. pei ou. muu i 

L ' -1 1 . 1 - 04 - ■ It r 1 om 1 vproTfls 15 739 w*b.c. nor cu. iiviu. l^vi 

Table I 

imwrailhi healthy tubevcuKn-tiegatm (d%lt cows and Imlls (total and diJJemUml 
" ' Leucocytic count) 


■\V.B.G. Young 


Total Eos. Btts. ;Lym. I Mon. 



Maximum j 14-400 


4-16 21-88 ! 26-63 


June, 195bJ A- hathoot, a. tt. gobba, 1. n. moustapa 3 

Differentud leucocytic coimt 

Tbcyicutropliiles ranged between 17-5 per cent and 40-0 per cent with an avera-re 
o± per cent, while the lymphocytes gave a maximum of 76 per cent, a minimum 
o ii-t) per cent and an average of 64-7 per cent. It is clear that the Ivnujhocvtes 
a way^ outnumber tlie neiitrophiles in the normal lilood picture. The eosimophiles 
ranged from zero to 9-5 per cent with an average of 3*68 per cent. The basemhd**.- 
were not demonstrated in majority of the cases under disciis.sion with the exception 
of cases No. 14 15 and 19 which gave 0-5 per cent, 2 per cent, and 0-5 per cent 
lespectively. The monocytes ranged from 1 per cent for the minimum to 8 per cent 

tor the maximum, with an average of 4*46 per cent. 

It is interesting to record some of the findings reported by differeni, investigator 
for purpose of comparison. 


Author 

Animals 

Neutro 

Eosin. 

Bas. 

Lymph. 

Mono. 

Dimmock and Thomiison 
(U.S.A.) ^ 

xidult 

Cattle 

13-4.5-S 

(304) 

3-8-26*6 

(13*15) 

1-1*2 

(0*59) 

31*76 

(54*2) 

0-2-3-3 

(l*4)porociit 

Kohanwa (Berlin) 

do. 

27-9-40-4 

(33) 

6*1-16*8 

(10*9) 

0-0*3 

(0*1) 

44*6-56*4 

(51*7) 

..... 

(4*3)peretut 

Fraser (England) 

do. 

10-2.564 

(284) 

1*2-25*4 

(9*9) 

0-1*4 

(0*1) 

29-76*4 

(54*7) 

1*8-18*2 
(6' 7) percent 

Findings in this work 

do. 

17*5-40 

(26*63) 

0*9-5 

(3*68) 

0-2 

(0*12) 

47*5-76 

(64*7) 

1-8 

(4*46) per cent 


N.B. The figures in the statement show the range while those in the brackets denote averages. 

C. Schilling Jiaemogram (Table I) 

Only mature mid band forms of neiitrophiles were present in the blc.od ; myelo- 
cytes and young forms were not met with. Band forms ranged from 1-5 per cimt to 
b per eeii.t with an average of 4-16 per cent w^hile. mature forms gave 16 per cent Ibr 
tlic minimum, 33 per cent for the maximum, and 21*78 per cent for the average, 

1 mser [1929-30] records the index separately counting the myelocytes, vouiuj and 
band forms in 100 neiitrophiles. For adult cattle he records 0*1 per cent young forms 
3*5 per cent band forms, and 96*3 per cent mature cells. ' ’ 
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J}. Ariieth hidex as modified hy Goole 11) 

111 applying tlie Arnctli Index as modified by Cooke to these animals a Iniiulred 
neutropliiles were counted and classified accordingly. It is found tliat the majority 
of the cells lie in Classes 1 and 11 with a few cells lying in Class 111 ami a, vavry ilnv 
or none in classes IV and V as shown in Table II. 


Table II ^ 

A'pparettily healthy tuherculin’-negatwe cows and bulls {Arneth Index as 
modified by Cooke) 


Serial No. 
coinciding 
Table I 

I 

II 

in 

IV 

V 

' i 

65 

36 

7 


0 

2 

38 

35 

27 

0 

0 

3 

37 

39 

17 

5 

2 

4 

30 

50 

17 

3 

0 

6 

33 

44 

21 

2 

0 

6 

30 

48 

16 

6 ! 

0 

7 

49 

30 

16 

6 

1 

8 

27 

43 

30 

0 

0 

9 

20 

50 

30 

0 

0 

10 

21 

37 

30 

0 

3 

11 

37 

38 

22 

3 

0 

12 

34 

30 

30 

5 

1 

13 

10 

36 

40 

11 

3 

14 

34 

30 

32 

4 

0 

15 

46 

32 

16 

.5 

1 

16 

42 

28 

28 

2 

' 0 

17 

S3 

42 

4 

1 

0 

18 

40 

50 

10 

1 

1 

19 

40 

43 

16 

1 

0 

20 

20 

46 

34 

0 

0 

21 

35 

36 

25 

4 

0 
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Table II — conld. 


A'pparently healthy tubercuUn-negative cows mid bulls {Arneth Index as 
modified by Goohe) 


Serial No. 

1 





c'oinciding 
Table I 

I 

IT 

III 

JV 

V 

22 

22 

54 

20 

4 

0 

23 

8 

38 

40 

12 

2 

24 

24 

53 

21 

2 

0 

25 

22 

44 

! 22 

12 

0 

Maximum 

35 

54 

40 

12 1 

3 

Minimum 

8 

28 

4 

0 

0 

Average j 

32>68 

40-48 

22-8 

3-6 

1 

0-56 


Hnipson [1929] gi 

ives the follow 

mg for adult 

cattle 



1 

74 

1 

20 

6 

0 

0 


76 

20 

4 

0 

0 


84 

14 

2 

0 

0 


73 

23 

3 

0 

0 


73 

21 

4 

0 

0 


— iujuou xxx) 

of Wliocyte ratio ranges between 1 : 6-6 and 1 : 70 with an average 

Dunlop and Blelville [1930] state that in health, the ratio between neutrophiles 
and lymphocytes is less than the ratio between lymphocytes and monocytes. 

Table III 

Apparently healthy tuberculin-negative eows and bulls 


Serial No. 
Coinciding 
Table I 

W.B.C. 

I 

Lym. 
(per cent) 

Mon. 

Lym. No. 

Mon. No. 

M/L ratio 

1 

7-200 

65*5 

6-5 

4716 

468 

1:100-07 

2 

11-000 

71-5 

4-5 

7865 

495 

1:15-8 

3 

7-400 

67 

4 

4958 

296 

1:16-75 

- ^ __ ______ 
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Table III — contd. 

A-2)]W<ytdly limUliij tuhercuUn-negative cows and hulls 
[the monocyte jlympliocyte ratio) 


Serial No. 
coinciding 
Table I 

W.B.G. 

Lym. 
per cent 

Mon. 

Lj^m. No. 

Mon. No. 

M/L ratio. 

. 4: 

10-800 

52 

S 

5616 

864 

1:16-5 

O 

11-000 

70 

6 

7700 

660 

1:11-6 

6 

6-800 

70 

7 

4760 

476 

1:10 

7 

4-200 

67 

4 

2514 

. 568 

1:17-8 

X ' s 

9-000 

66 

' 5 

5940 

450 

1:13-2 

9 

11-600 

70 

1 

8120 

110 

1:70 

10 

9-000 

70 

2 

6300 

180 

1:35 

11 

14-000 

72-5 

2-5 

10150 

360 

1:28-7 

12 

9-400 

66 

2 

6204 

188 

1:27-7 

13 

12-200 

68-6 

1 

8357 

122 

1:68-5 

14 

11*600 

76 

2-5 

8816 

290 

1:30-6 

16 

12-000 

67 

4 

8040 

480 

1:10-8 

10 . ' 

8-800 

67-6 

6-5 

6940 

484 

1:12-3 

17 

9-400 

62 

7 

4888 

068 

1:7-35 

18 

8-200 

66 

3-5 

5412 

287 

1:18-8 ■ 

19 

13-800 

66 

4-5 

1)108 

621 

1:14-61 

20 

9-600 

68 

5-5 

6528 

528 

1:12-4 

21 

13-200 

66-5 

7 

7458 

924 

1:8-1 

22 

12-000 

63 

3 

7560 

360 

1:21-0 

23 

12-000 

47-5 

5-5 

5500 

660 

1:8-35 

24 

11-800 

62 

3 

7316 

354 

1:20-6 

25 

14-400 

60 

. 7 

8640 

1008 

1:8-6 

Maxinmm 






1:6-5 

Minimum 






l;70-0 

Average 






1:20-4 
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II, Tuberculin Positive Cases 

A. The white cell count (Table IV) 

Group 1. Case No. 10 showed sligbt leucocytosis recording 11 ,400 per cu. inm., 
while the remaining cases showed numbers fluctuated between 6,200 and 10,200 
which was within the norinal. 

Group II. Four cases (No. 14, 16, 17 and 18) showed slight Iciicocytosis, the 
count was 14,200, 13,800, 16,000 and 15,600 respectively. The count in the 
other four cavses was within the normal. Medlar and Ka.stlin [1927] state tliat 
leuGocytosis is the rule in cases not showing clinical improvement. 

B. The differential count (Table IV) ' 

Group I. The neutrojjh lies ranged between 10 and 30 per cent which was within 
the normal range. The eosinophilesA'anged between 2 and 9 per cent which was 
within the normal. The basophiles wmre absent in all cases except case No, 2 wiiich 
recorded 2 per cent. The lymphoc 5 des showed an increase in four cases (No. 2, 3, 
4 and 10) ; the count w%as 78, 84, 73 and 73 per cent respectively, the other six ca.ses 
showed counts within the normal limit. The monocytes recorded an increase in 
six cases (No. 1, 2, 3, 4, 7 and 9) ; the count was 7, 7, 6, 6, 6 and 8 per cent respectively, 
the other four oases recorded counts within the normal limit. 

Group II. The neutrophiles recorded an increase in three cases ; it showed 45, 
75, and 41 per cent for No. 11, 17 and 18 respectively. The eosinophiles ranged 
from 1 to 10 per cent which was within the normal. The basoplnles w'ere totally 
absent in all the cases. The lymphocytes showmd tendency to decrease wiiere the 
neutrophiles were high ; it recorded 38, 16 and 39 per cent for cases No. 11, 17 and 
18 respectively. The monocytes show^ed an increase in all the cases with the excep- 
tion of No. 12 which showmd 2 per cent, the remaining cases ranged betYreen 5 and' 
24 per cent. 

Piney [1931] states that lymphocytes are present in the early stages of the disease 
in cases with good prognosis and that the absence of lymphocytosis, presence of 
neutrophilia and occurrence of leucocytosis are all bad signs. In miliary tuberculosis 
there is relative and absolute neutrophilia, but the number of leucocytes may be 
normally reduced or increased. 

C. ScMlling Index IN) 

Group I. The young forms were totally absent, the band forms ranged between 
2-5 and 6 per cent and the mature forms ranged between 7*5 and 24-5 per cent. The 
schilling index showed no deviation from the normal in cases of this group. 

Group 11. The young forms wmre totally absent in the eight cases under study. 
The band forms recorded an increase in all the cases and ranged between 9 and 26 
per cent. The mature forms were within the normal range except in No. 17 W'hich 
showed an increase up to 49 per cent. 'The data point to the fact that neutrophilia 
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with left displacement took place in advanced stage of tlie disease. Stasney and 
Feldmann [1938] attempted to produce a leukomoid reaction 

tion of a virulent strain of Mycobacterium tuberculosis. Results provoked leuco 
cX iucrerBrmainly due to neutrophiles, there was decrease m number of lym- 
phocytes and over stimulation of myeloid tissue and immature cells were demonstia- 
able. 

Table IV 


TubemMn-positim cows and bulls {total and differential leucocytic count) 


■ 

__ 

j Neutr. 1 






Name of w.B.Cs. 

animal 

Young ' 

band 

mature' 

Total 

Eos. 

j 

Bas. 

Lym. 

Mon. 


Group I. Pnlmomry T.B. 


Bent Olga 

7-400 

0 

4-5 

20-5 

26 

8 


60 

Zahiah 

10-200 

0 

2-5 

7-5 

10 

3 

2 

78 

Sananeer 

7-000 

0 

2-5 

16-5 

18 

2 

0 

84 

Souhair 

8-000 

0 


14 

18 

3 

0 

73 

Bent Pari 

10-000 

0 

6-5 

24-5 

30 

7 

0 

00 

Florine 

0-2000 

0 

5 

21 i 

26 

3 

0 

68 

Fibiana. 

9-400 

0 

3 

17 

20 

9 

0 

65 

Fimelino 

8-400 

0 

5 

18 

23 

8 

0 

61 

Darlington 

9-000 

0 

6 

18 

24 

6 

0 

60 

Ibn Mabel 

11-400 

0 

2-5 

1 

11-6 

14 

9 

1 


73 


Group IL Generalized T.B. 


Sahiah 

5-600 

0 

1 20 

26 

45 

3 

■0 j 

38 

I “ 

Homtnos 

6-400 

0 

9 

16 

24 

9 

0 

65 

2 

Ibn Hana’ 

8-400 

0 

14 

19 

33 

3 

0 

69 

i 5 

Mabel 

14-200 

0 

13. 

18 

31 

10 

0 

63 

24 

Gessy 

7-200 

0 

13-6 

24-5 

38 

1 

0 

65 

6 

Nanit 

13-800 

0 

17 

17 

, . . . ■ 34 

3 

0 

61 

6 

Bent sell da 

16-000 

0 

26 

49 

75 

0 

0 

16 

9 

Ibn Barling 

15-600 


18 1 

1 ; 22 

48 

1 

0 

i 

39 

12 
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Anteilt 1 udex as nwdified by Cooke (TaWe V) 

•>- , /iw ‘ 5" »■«! ?«■ whiol, 

sli.'l h . i except in one case (No. 8) ^vliich recorded 

sli.nl.t mri ea.se „p to , , per cent and so a shift to the left took pltt,;e in tl.is case only. 

I d‘''Ad' /o'!*” classes . I and II recorded an increa.se n-hich ranoed 

l.etwe,.,) ho and 0, jier cent in eight oases. A shift to the left took place. 

.According to Ponder and Flint [1927], Arneth believes that thi.s left handed 
■de lection occurs in tnbercnlosis only. Ifhen it oocitrs in other intections, he thinks 
that thesi- are to be regardeii as superimposed on a tuberculosis basis, tin the other 
hand fooke ll.lllj states that the polymorphonuclear picture is cliaiiged in the 
.great majority ol cases, dependent on niierobio mfectioiis. He emphasises the 
occurrenee of a left handed deflection in tuberoulosis as ,a const.ant occurrence hut 
insists that 1 ns not cliaractenstio ot that disease alone. If the case iiecomes worse 
the Jeit liaiided shift becomes greater, hut if the ca.se tends towards recoyerv tlie 
piCTuri*. as.suiut's lis iiornui] appearance. * 


Taible V 

Tahermdln-posUive coim and halls {Anieth Index as modified by Cooke) 



•Bent Olga 
Zabiali 
:Sananet‘i‘ 
Sonhaii' 

Bent .Darlington 

li'Iorinft 

Fibiana 

Emeline 

Barliiigton 

I1.>n mabel 


Crfonp I. Fnlmonart/ I'.B. 


29 

38 

29 

4 

30 

35 

30 

o 

2S 

37 

27 

S 

25 

25 

30 

15 

30 

40 

20 

10 

20 

50 

30 

0 

25 

30 ^ 

30 

10 

28 

49 i 

IS 

5 

17 

46 1 

20 

12 

29 

38 i 

29 

4 


Oi’OU2) IT. GuntrOized T.B, 


wanian 

Hommos 

38 

40 

47 

13 

2 

0 

.Ibn Hana’ 

57 

3 

0 

0 

Mabel 

5S 

41 

{) 

0 

0 

Uessy . ■ , 1 

45 

45 

10 

0 

0 

Nanit ! 

35 

51 

15 

0 

0 

Bent Sahdab. j 

38 

o7 

5 

0 

0 

Ibn Darlington 1 

48 

40 

o5 

60 

10 1 

0 

0 

0 

0 

3AR/56 
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K. The mn}m(i){l:e/ly 

Ofoynl. 'EiKhtfuasi«oatoftenga.ve ratio higlior tlu® the .iionnal average 
(j-tu-n. It ^vas 1:1M. 1;1P l:U-(5. 1:20, 1:10-83. l:7-r) and 1: 8-2 rosjxr- 

tively. Only two cases (No. fi and 8) pivc mtio withm the normal rangv. it 
showed J:22-7and htlO-o respectively (Tabh^ VI). 

frrouj) II Of eiaht cases, seven gave ratio higdier than the normal avc'ragv, 
it recorded 1:2-7. 1:11-8. 1:2-2, 1:9-17, 1:10-17, 1:1-8 and 1:3-27) respectiycly. The 
:me case that gave ratio within the normal range was case ISo, 12 which recordi-d 
!:32-5 (Talile \T). 


Table VI 

Tuberculiii-posiVM'mhll am\s and bulls {the wouocute /h/wphoci/fe ratio) 




Lvninli- 

Mono. 

1 Lyitipb. : 

Mono. 

MIL 


j W.E.O. 

per cent 1 

per cent 

1 

Ko. 

No. J 

raf.io 


Group I. rithmnanj T.li. 


Bent Olga 

7-400 

60 

7 

1440 1 

518 1 

1:8-0 

Zaliiah 

10-200 

78 

7 

7050 1 

714 

1:11-1 

Sanaiieer 

7-000 

84 

6 

5880 1 

420 ■ j 

1:14 

iSouhair 

8-000 

73 

, . 5 

5840 

44)0 

1:14-6 

Bent Darling 

10-000 

60 

3 

0000 ! 

:ioo 1 

1:20 

Florine 

6-200 

OS 


4210 

180 

1:22-7 

Fibiana 

0-400 

05 

6 

0100 1 

504 

]:l0-8:{. 

Emeline 

S-400 

01 

2 

51-20 i 

168 

1:30-5 

Darlington 

. . . 

0000 

. 

60 

8 

•• 

5400 1 

720 

1:7-5 

Ibn Mabel 

U‘400 

73 

4 

8:i20 

456 

1:18-2 


Gron2) IL Ge.nernlized T.B. 




Sahiab 

5,600 

■ 

:is 

14 

2125 1 

782 

1:2-7 

Homnio.^i 

6,400 

65 

2 

4150 

128 

j l:32-5. 

Ibn Hana’ 

1 8,400 

59 

5 

4050 

340 

i 1:118 

Mabel 

1 14,200 

5.3 

1 ' M. 

j 71)00 

3408 


Geissy 

}• 7,?00, 

55 

i 6 

3050 ; 

432 

! 1:0-17 

Nanifc 

1 13,800 

61 

6 

8400 

828 

1 1:10-17 

Bent b'elida . 

1 16,000 

16 

9 

■ 2560 ;. 

1440 

I:l-S 

Ibn Darling 

I 15,600 

30 

12 

j 6100 j 

1872 

1 1:3-25 ' 
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Tt is clear that the ratio was markedly higher in. cases of Group ]] than that of 
Grou}) I which also was comparatively higher than, the normal a verage. The data 
point out the severity of infection in eases of Group II and that such cases were 
going unfavourabh'. Tin*, two cases of Group I and the one case of Grou]) TT. 
however, did not aive high ratios : on the contrary, the ratios were within the normal 
range. This might be ex])lain(Ml that the infection remained cpnescent or toxin.s 
liberated wer«' not of sufficient virulency to cause a reaction. 

(hinningham. Salnn and co-workers [1925] lay great stress on the importance 
of the hl/L ratio. They conclude that the normal ratio in the rabbit is 1:2-97 and 
in experimentally infected animals where the reaction was constantly unfavonrable 
the ratio rose to 1:0-79 whereas in favourable cases it lowered to 1 :;b56. They 
believe that this ratio is an important law in connection with the disease. 

Gunlo]) and Melville [1930] state that the blood picture in tuberculosis differs- 
from that of health and the difference is not entirely due to secondary infection., 
Tt is mentioned above that in. health the ratio between the neutrophiles and lympho- 
cytes is less than the ratio between the Tympliocytes and monocytes. This picture- 
is reversed in tuberculosis and the more it deviates from the normal, the worse is the 
prognosis. If neutrophiles be taken as expression of activity, the lymphocytes of 
resistance or healing, and the monocytes in certain circumstances of n,ew tubercle 
formation and in others of healing, then by^ following the leucocytic picture week by 
week, it is possible that a very accurate index of the progress of the disease, and 
of the patients reactiou to it may be obtained. 

Summary 

1. The twenty-five apparently healthy cases under study showed that the 

average of the white cell count was 10,816 per cn. mm. The lymphocytes and the 
neutrophiles averages were 64*7 and 26*63 per cent respectively ; so the lymphocytes- 
outnumber the neutrophiles. The averages of the basophiles and the eosinophiles 
were 0-12 per cent and 3-68 per cent respectively ; while the monocytes average 
was 4-46 per cent ; the basophiles being the scantiest of all cells. As regards Schilling 
index no young cells were demonstrated and the average of band forms was 
4-16 per cent. On applying the Arneth index, it w*as found that cells under classes 
I ami IT outnumbered those of classes ITT, TV and V. The average of monocyte/ 
lymphocyte ratio w^as 1:20*4. ■ - ■ 

2, Tn the tuberoiilin-positive cases, the data collected in this -work and the 
different views established by the various workers showed that any or all of the 
blood elements may be affected in tuberculosis. It seemed that the leucocytic 
picture was dependent on the phase of the active tubercular process as well as on tlie 
resistance of the animal. Different workers stated that leucocytosis, leucopenia, 
or normal count may be met with in tuberculosis and that such variation depended 
on the severity of the disease. In this work leucocytosis was encountered in four 
cases of generalized tuberculosis (Group II). Normal counts were shown by the 
remaining cases in both group.s. In pulmonary tuberculosis (Group 1 ) slight lympho- 
cytosis took place in four cases and monocytosis in six eases, while no deviation from 
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tie iioniial was ])i'eseiit in the other cells. The Schilling index shoAS'ed no (lis])lj). 0 (i- 
nient ^Yl^[iie the Arneth index illustrated a left shift in one of the ttni eii.s{'s. Tlu^ 
monoovte'lyinpliocA’ie ratio was high in pulmonary tiiht'rculosis (‘xcepl in (wo 
•cases. ' In generalized tuberculosis (Group II) neutrojdiiiia was evid(m( in (li)'('c. 
case,^ and monocytosis in seven. Lymphocytes showed a teiuhmcy to d(*ci'easc in 
(he presence of neutrophilia. A deflection took jdace in ail cases, tin* hand forms 
ranged betwetm 9 ]u*r cent and 26 per cent w'hich was higher than ( !){> m n-mal a.\-cragc,. 
A shift to the left occurred in all cases. The moiKKiyte/lymphocytc ratio was c.oni- 
paratively higher in all case.s of this group than in Group I. 

3. It was found that the blood eleiuents in cases of geiuwalized tnla'rcnlosis v.-cre 
more affected ; leucocytosis with neutrophilia occurred. In all cases. Stdiilling index 
showed a displacement and the Arneth index demonstrated a left shift. Tin* mono- 
cyte/hnnphocyte ratio was maikedly high. On the other hand, slight ]yju])liocyt( sis 
iiTid monocylosis ocemred, in pnlinonary tuberculosis ; these Averc fa\'oui-ahle siu'i;s 
in the pxdmoiuiry type of tlie disease. 

4. The blood picture was comparatively prognostic for tulxo'cidosis. 
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Exam, of 


OBSERVATIONS ON THE TREATMENT OE FOOT AND 
MOUTH DISEASE* 

By M. R. Dhanda, V. R. Gopalakrishanan and H. S. Dhillon, Indian 
Veterinary Research Institute, Mukteswar — Kumaon 

(Received for piiWication on July 23, 1955) 

T he occurrence of the foot and mouth disease in India is widespread, though 
in a much less virulent form in the indigenous cattle. The economic loss due 
to reduced working capacity, and mortality resulting from an outbreak in a herd 
or in a village is keenly felt by the cultivator, especially when he is busy with agri- 
cultural operations. Effective control measures to eradicate it, or even to protect 
the animals against the disease, however desirable or necessary, are not fully practica- 
able at present in this country. So attempts are often made to treat the cases by 
using chemical substances, indigenous medicines, patent drugs, etc. Some private 
agencies have produced what they claim as “ Cure ” for foot and mouth disease and 
advertise their products for sale. Reports have also appeared of patent drugs having 
prophylactic action and curative effect on ‘the infection. Such a drug would certainly 
find a market as cultivators would purchase it, when the disease prevails in their 
area. As to the actual effect of the drug they may not be sure, but they would 
certainly be tempted to purchase and try it. 

This article describes the experimental treatment carried out with some of the 
patent drugs and other substances claimed to be effective against the disease. From 
the results of the experiments it was evident that none of them was effective either 
as a curative or as a preventive. In fact, the object of undertaking the experimental 
treatment was to find out whether the claim, often made by the producers or agents, 
for the drug being a cure for the disease was justified or not. 

A review of the literature on the subject shows that a large number of chemical 
substances, dye stuffs and other preparations were tried by various workers. Walker 
and Taylor [1926] reported success in treating experimental infection in calves by 
intravenous injection of Liigol’s Iodine solution. However, experiments made on 
guinea-pigs by Maitland [1928] proved that administration of iodine did not affect 
the onset of the disease. Similarly, Andrews et. al., [1939] described experimental 
trial of iodine both on guinea-pigs and cattle and arrived at the conclusion that 
iodine did not exercise any noticeable influence in restraining or inhibiting the 
development of foot and mouth disease in cattle. Trypan blue and intramine were 
tried for the treatment of the disease in India by Stirling [1927], It was observed 
that such treatznent did not prevent infection but that it considerably attenuated 
the course of the disease. Galloway [1931] made a very large number of experiments 
using dyes and other chemicals. But none of these had any definite effect in modi- 
fying the course of the infection. 

*Paper read at the Indian Science Congress held at Lucknow in January, 1953. 
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Mateeial and Methods 

With, a view to assessing the therapeutic value in tlie, treatinont of tlu'. (lis<'.ase, 
the following recommended drugs and other methods were tried. 

1. Aphtisine-131 

2. Lacto-thexapy 

3. Marking nuts 

4. ‘ Mokhur ’ 

6. ‘Wilco’ 

In all these controlled experiments, foot and niouth disease virus type strain 
Vallee ‘0’ was used for giving the infection, and dep(mding u])()n tlic avmilability, 
either hill bulls or guinea-pigs were taken up for treatinent. Pests wnro carri(^<l out 
in each case to determine the efftT.t oi’ the drug, boih as a prophyhudie. ami as a 
curative. Some of the drugs were supj)lied by tbe agnmts or nianura,e.tur('.i’s, while 
others, the beneficial oirect of wlii(;.h was risport.od, wen* obtaiiK'd loc-a lly for tlu^ test. 


, This product was supplied by Messrs Miobondra & Co., Botubav. It apiiimred 
to be a biological product of Poland Bordet Laboratories, Paris, and “was clainuul to 
be a curative and preventive for foot and mouth disease. The fuli details u,nd the 
me iiocl oi preparation were not given. The following experiment w^as oarrh'.d out : 

P (^) Thr®e animals (two hill bulls and a calf) were given subcutaneous] v 10 and 
f phtisnie-131 respectively, ft)ll(,wecl 24 hours later by infeotion Vith the 
disease virus type ‘O’. Two of them were given a eccoud dose also. 

of vkSXneotly™ ““ 

folioKwrlte bT“adaL^^^^^ 

Two healthy hill bulls receiving viius only were kept as controls. 

dary ki. 

with the disease virus ty^I ‘O’ wUeh k '"“f '“Saiust artifieial infection 

country. It was douS iT the 

the drug would be effective against infection with tlu? 
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other two types and so in view of the high cost of animals, it was not considered 
advisable to undertake any further experimentation. Details are given in Table 1. 


Table I 

Summary of treatmeM with Aphtisine-lSl 


Serial 

Ho. 

Animal Ho. 

Date of injection 

Reaction 

Remarks 

Aphtisine-131 

Virus Type 'O’ 

1 

Hill bull Ho. 13 

9-10-50 

10-10-50 

Reacted severely 


2 

Bull calf Ho. 152 

do. 

do. 

do. 

Received 2 doses of the 
drug 

3 

Hill bull Ho. 157 

do. 

do. 

do. 

0th and 13th October ' 

4 

HillbullHo. 12 

10-10-50 

do. 

do. 

Died of foot and mouth 
diseasebn 20-10-50 ' 

6 

Hill bull Ho. 00 

do. 

do. 

do. 


6 

Bull calf Ho. 108 

do. 

do. 

do. 


7 

HillbullHo. 1 

11-10-50 

do. 

do. 


8 

HillbullHo. 38 

do. 

do. 

do. 


0 

Heifer calf Ho. 451 

do. 

do. 

do. 


10 

HillbullHo. 40 

—nil— 

do. 

do. 


11 

HillbullHo. 7 

-nil— 

do. 

Hot reacted 

Probably immune 


Lacto-therapy 

Milk cure or lacto-tlierapy was undertaken as an experimental trial with reference 
to an abstract of an article by Borosovich [1946] who has claimed that complete 
immunity is produced against foot and mouth disease by milk treatment and lacta- 
tion is also restored speedily. The method recommended is to boil skim milk for 
five minutes, then cool to 37°C and inject intramuscularly 80 to 100 c.c. daily for 
three days in succession. ' ■ ■ ' ' 

Experiment : (a) Four hill bulls were injected intramuscularly with boiled skim 
milk on three successive days, each receiving 80 c.c. on the first day and 100 c.c. 
on the following two days. After an interval of four days they were tested with 
live virus type ‘O’. 

(b) Four hill bulls were infected with live virus Type ‘O’ in tralingually. Twenty- 
four hours later they were treated with boiled skim milk administered intramus- 
cularly, a course of three daily injections of 80 c.c., 100 c.c. and 100 c.c. being given 
to each animal. 

(c) Two healthy hill bulls were kept as controls and they received virus only. 

Results, {a) Two hill bulls reacted showing primary and secondary lesions. 
The remaining two did not react ; they had probably become immune due to previous 
infection. 

(5) All the four bulls reacted after the milk treatment showing primary lesions, 
three of them developed secondary lesions also. 


I 

I 

I 



16 


TEBATMENT OB FOOT ANI) MOUTH DISEASE [\ol. XX'Vl, Part II, 


(o) Typical reactioE was observed in tie controls. As a curative, milk tlierapy 
seems to have no effect. As a protective, its effect is none the better ; besides, tins 
method would hardly serve as a handy and practical one for disease control m the 
field. An earlier experimental trial in guinea-pigs proved that milk treatment is 
of no avail. 

Marldng nuts 

Experimental treatment with marldng nuts was undertaken at the suggestion of 
Lt. Col. M. S. Apte of Gwalior, who claimed to have had good results in the treatment 
and control of foot and mouth disease by the administration of marking nuts. He 
had also given details in regard to dose and mode of administration. 

Experiment : (a) Three hill bulls were given one marking nut each daily for 
seven days from 21st February 1961 at the end of which they were tested with live 
virus type ‘O’. 

{b) Three hill bulls were given virus on 22nd January 1951 and were treated with 
marking nuts for five days from 23rd January 1951, each animal receiving in its 
feed two marking nuts daily. 

(c) Three healthy hill bulls were kept as controls, receiving virus only. 

Results. In the first lot, two hill bulls reacted and one did not show any reaction. 
In the second lot also two hill bulls reacted and one did not. Two of the controls 
reacted t 3 rpically and one failed to show any lesion. In fact, in each lot one hill 
bull showed primary lesions, another primary and secondary lesions, and the third 
did not react probably having become immune due to previous infection. From 
the experiment it is evident that marking nuts have not proved of any avail both 
in the treatment and prophylaxis of the disease. 

*Mohhuf 

Experimental treatment of foot and mouth disease was carried out at the instance 
of the Indian Council of Agricultural Research, using MoMmr, a homeopathic drug 
supplied by Dr K. K. Lakhanpal of Delhi who had claimed great success with the 
drug and was giving a wide publicity to it amongst the members of the profession. 
He came personally to observe the experiment. He administered the drug orally 
in the dosage adequate for the guinea-pigs. 

Experiment. Four lots of four guinea-pigs each were used ; the first lot received 
MoJchur, followed 24 hours later by virus type ‘O’ ; the second lot received virus 
and Mohhur practically simultaneously ; the third lot was given virus first, followed 
24 hours later by Mokhur ; the fourth lot was kept as healthy controls receiving 
virus only. 

Results. All the guinea-pigs of the four lots developed lesions practically in 
an identical manner. There was no difference in the type of reaction — primary 
lesions followed by generalisation — in all the tested animals. It was evident that 
Mohhur had neither preventive nor curative effect on foot and mouth disease. Details 
are given in Table II. In conclusion, it may be added in respect of Mokhur that 
a drug which has now been revealed by Dr Lakhanpal to be Mokhur was sent to this 
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Institute for trial of its efficacy by him through the Ministry of Agriculture, Govern- 
ment of India, in 1948. It was experimentally tried on hill bulls and guinea-pigs 
and the results showed that the drug possessed neither curative nor prophylactic 
value against foot and mouth disease infection [Seetharaman, 1949]. 

Table II 


Details of treatment of foot and mouth disease with Mohhur 


Serial 

No. 

Guinea-pig 

No. 

Weight in 
gm. 

Date of giving 
Mokhur 

Date of 
giving 
Virus 
Type ‘O’ 

Reaction 

Remarks 

22-9-51 

23-9-51 

24-9-51 

1 

281 

310 

20-9-51 

21-9-51 

-FO 

- 1 -i- 

44 


2 

282 

320 

20-9-51 

21-9-51 

+0 


- 1 -- 1 - 


3 

283 

300 

20-9-51 

21-9-51 

•fO 

+ -F 

44 

Tongue epithelium 
peeling olf 

4 

284 

320 

20-9-51 

21-9-51 

■f 0 

4 . 4 . 

44 


5 

285* 

820 

21-9-51 

21-9-51 

-fO 


+ + 

*MoMur was again 
given on 23rd 
September 1961 

6 

286* 

300 

21-9-51 

21-9-51 

•fO 

+ + 

44 

do. 

7 

287 

300 

21-9-51 

21-9-61 


+ 4 

44 


8 

288 

370 

21-9-51 

21-9-51 

- 1-0 

-t-H- 

+ + 

Tongue epithelium 
peeling off 

0 

280 

310 

22-9-51 

21-9-51 

-hO 

-f-f 

44 


10 

290 

300 

22-9-61 

21-9-51 

-t -0 

-f-H 

1 


11 

291 

800 

22-9-51 

21-9-51 

-fO 

- 1 -- 1 - 

44 

Tongue epithelium 
peeling off 

12 

292 

340 

22-9-51 

21-9-51 

- 1-0 

+ + 

44 


13 

293 

320 

Virus controls 
not treated 

21-9-51 

■fO 

44 

44 ; 


14 

294 

380 

do. 

21-9-51 

H-O 

44 

+ + 


16 

295 

290 

do. 

21-9-51 

+0 

44 

+ - 1 - 


10 

296 

290 

do. 

21-9-51 

-f -0 

44 

• 

44 

1 ' ■ 


+ 0=Prlmary lesions only 
-I- -f «= Primary and generalised lesions 
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Experimental treatment was conducted using ‘Wilco’ foot and moiitli disease 
cure, supplied by Dr Om P. Agrawal, Ayurvedacharya Homeopath, Hn.pur. It wi,s 
on tie same lines as the above experiment, using three gmnea-pigs m each. lot. ilic 
dose was three drops in water (10 ^ops dosage was recommended for cattle) and 
four such doses were given to guinea-pigs. 

All the treated guinea-pigs reacted typically showing primary and secondary 
lesion as also the control animals. So this drug did not prove in any way better 
than the other previous ones. Details of the experiment are given in Table 111. 


Table III 

Details of treatment of foot and mouth disease with -‘Wilco’- 


— ^ 


Weight 

Date of 

Date of 
giving virus 
tj'pe ' 0 * 

' Eeactlon 

No. 

m. 

in 

gm. 

giving 

niedieino 

29-9-51 

30-9-61 

1-10-51 

2-10-61 

1 

323 

450 

27-0-51 

28-9-51 

-fO 

+ 4 

+ -f- 

: 44 

2 

334 

410 

27-9-51 

28-9-51 

- 1-0 

44 

44 

44 

3 

' ' ■ 325' 

340 

27-9-51 

28-9-51 

-f -0 

44 

+ + 

■44 ■ 

■ 4 

820 

410' 

28-0-51 

28-9-51 

4-0 

+o' 

. 

4 4 '■ 

5 

^ 337' 

340 

28-9-51 

28-9-51 

40 

44 

'"-1-4 

44 

■ (i 

338 

340 

■ 28-9-51 

28-9-51 

40 


44 

44 ■ 

7 

339 ! 

390 

29-0-51 

28-9-51 

40 

4 4 

44 

44 

8 

330 

370 ' 

29-0-51 

28-9-51 

- 1-0 

44 

44 

4 + 

9 

331 

430 

29-9-51 

28-9-51 

40 


44 

■f 

10 

332 

330 

Virus 
Controls 
not treated 

28-9-51 

40 

+ + 

44 

44 

11 

833 

290 

do. 

28-9-51 

40 

, -t'-l- 

: 44 

44 

12 

334 

380 

do. 

28-9-61 

40 

44 

44 

+ 'h 


+ 0 =’Prim£iry lesions only 
4 - + = Primary and generalised lesions 
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Discussion 

^ The results of these experiments clearly indicated that none of the drugs and 
other substances used had any curative effect, nor was there any iiidicationln the 
tested animals that the severity of reaction was controlled or mitigated. Neither 
the onset of the disease was arrested nor was its course modified in any appreciable 
way. • 

It has been reported that chemo-therapeutie treatment has some beneficial 
effect in mitigating the course or severity of the disease [Stirling, he. cit.]. However 
it should be remembered that a comparatively large dose of the drug may affect 
the condition of the animal and thus mate it unable to react to the infection with 
virus. Such an observation was made [Galloway, he. cit,] in guinea-pigs treated with 
lugol’s iodine. Though normal dosage did not prevent the development of primary 
and generalised lesions in guinea-pigs, yet when larger doses of iodine were given 
some animals did not develop lesions. This was attributed to the illness caused 
by large doses of iodine. In foot and mouth disease reaction, it is well-known 
that animals that are not in good condition fail to react. 

Some of the drugs that were tested experimentally are reported to have been 
used by field workers in actual outbreaks. Conclusions in regard to the effect 
of the drugs are generally conflicting. It is, however, difficult to assess the value of 
a drug by large scale treatment of animals in various stages of the disease in an 
outbreak, unless carried out under controlled conditions. 

^ The experiments carried out with the drugs and other substances as recorded 
in this article give clear and sufficient proof of the futility of therapeutic treatment 
for foot and mouth^lisease. Agents of drugs and patent medicines seem to advertise 
their products and bring them for sale in the open market without subjecting them 
to controlled experimental tests to ensure their efficacy. They even approach 
the Government, not to speak of professional workers, with a claim of efficacy for 
their products. It is, therefore, necessary for professional workers and the public 
to guard themselves against the indiscriminate use of such drugs against so highly 
an infectious disease as foot and mouth disease. 


Summary 

Details are given of the experiments carried out to assess the therapeutic value 
of five drugs and substances, claimed to be effective against foot and mouth disease 
infection. 

Against artificial infection with disease virus, none of them appears to have any 
beneficial effect, either as a curative or as a prophylactic. 

Observations on the chem,o-therapeutic treatment of other workers elsewhere 
arc discussed. 
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INFLUENCE OF FACTORS AFFECTING SEX-DRIVE ON 
SEMEN PRODUCTION OF BUFFALOES— n 

.i\y H. S. Indian Veterinary Research Institute, Tzatnagar, U. P. 

(Received for Publication on February 15, 1956) 

{ With Plates VII-IX) 

S OME of the major and essential factors govenhng the initial appearance, 
maintenance, disappearance and subsequent revival of male behaviour pattern 
are now clear from the nuinerous experiments carried out mostly on laboratory 
aninuds [Moore, 1938 ; Stone, 1939 ; Bali, 1939, 1940 ; Milovanov and Smirnov- 
Ugrjumov, 1910 ; Beach, 1940, 1942 (a), (fe) and (c), 1944; Petersen et aL, 1941 ; 
Evlampicva, 1945 ; Smirnov-IJgrjimiov, 1945 ; Beach and Holz, 1946 and Ras- 
mussen, 1952], Walton [1960] summarises the information on tlie structural 
jiutterii of male sex-behaviour as follows: (i) The male pattern is not sex-specific 
and is not dependent upon the possession of male organs, (ii) the pattern is innate 
and not learned, (iii) sex-response is elicited by the sum of the excitatory value of 
the sexual oliject and the sex-drive of the male, (iv) response is not ' all or nothing 
l)ut is graduated by varying completeness of expression and (v) performance of 
tlie sexual pattern ma.y be facilitated or inhibited by the development of conditioned 
reflexes. Response is elicited iiy the sum of the sex-drive (increased by abstinence 
or decreased }>y use) and the algebraic addition of conditioned facilitation or inhibi- 
tion. 

Tlie importance of more information on the sex behaviour of farm animals is 
being increasingly felt with the rapid adoption of the teclmique of artificial insemina- 
tion as an accepted inetiiod of breeding. A few reports have appeared in which 
the earlier experiments of Milovanov and Smirnov-Ugrjumov [1940] on cattle 
were repeated [Hart, Mead and Regan, 1946 ; Sarthou-Mountegou, 1950 ; Hell- 
strom, 1947 ; Collins, Bratton and Henderson, 1951 and Branton, D’Arensbourg 
and Joliiiston, 1952]. Tliese papers cover but a fraction of the vast field remaining 
unexplored and only bring out the necessity of undertaking such experiments in 
cattle. With, buffaloes, on the other hand, very little work on the subject had been 
undertaken so far. Buffaloes are of particular interest to India, for, compared to 
tlieir relative size in jiojmlation, they contribute a large proportion of the overall 
]n‘ocluGtion of milk and milk products. 

In an earlier ])iq)or [Prabhu and Bliattacharya, 1954] results of a detailed investi- 
gation on Iniffaloes \\’liero the effect of short term sex stimulus, in the form of provid- 
ing fl,n ‘on lieat’ cow instead of the usual anoestious dummy at tlie time of collection, 
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on tlie reaction time and semen clmracteristics were reported. It was found that 
tlie physiological condition of tlie. dummy had no significant effect on sex-drive a.s 
judged by reaction time and quality of the semen obtained. Furtlicr, no ‘ carry 
over’ effects due to frequent cliange in dummies whicli formed ])art of the espcvi” 
mental design emjiloyed could be detected. In tlie present study tln^ (df<'(‘t of tiio 
following adflitional factors, introduced as before for a short ])oriod and tlnui (diangi'd, 
veere tried and their eflfect on sex-djive and semen quality fletermined. 

Factors investigated : 

(i) Male as teaser 

(ii) Different males as teasers 

(iii) Different coloured females as teasers 

(iv) Effect of five minutes cold shower bath prior to collection 

(v) Making collections in the evenings 

(vi) Making collections at night uiider artificial light 

Experimental 

The experiments were conducted on non-descri]it buffaloes jmrchased through 
the Institute contractors. At purchase, they possessed full months and appeared 
healthy and vigorous. A short terra test which consisted in obtaining semen in mi 
artificial vagina and t 5 qiing it for quality was carried out on all animals presented 
for selection and only those which approached certain standards were selected. 
During the experimental period, the animals received rations consisting of wheat 
bhoosa, greens and concentrates. The last mentioned was made up of crushed oats 
and linseed cake in the proportion of 2 : 1 by weight. It was given at tlie rate of 
3 lb. per 800 lb. body weight. The a]D]icarance and condition of bulls can be judged 
from the photographs on Plate VII. Bulls Nos. 40 and 26 which died are not included 
in the Plate. ^ The experimental design em])loyod was the same as used in our earlier 
study {he. cit.) and consisted in cliangiug over bulls between treatments following 
each collection. The horn number of bulls and tbeir distribution in each of the six 
experiments are given below : 

Fxpenment I {Male as teaser). Two series were run, one aft(*r the obher. The 
first series was started on the 25th May 1953 and came to a close on tlie 6th 
June 1953. There were ten bulls. The group in which the first ejaculate was taken 
with male as teaser contained bulls Nos. 26, 28, 22, 20 and 25. The otluo’ group 
in which the first ejaculate was taken on the usual dummy consisted of hulls Nos. 
40, 36, 16, 33 and 37. In the second series, the forinoi grou]) laid Iiiills Nos. 16, 
28, 31, 33 and 36 while the latter was made uji of bulls Nos. 20, 22, 25, .37 and 10. 
The collections consisting of two GjaGula.t<?s per collection were Inkeu tliric.c a wei'k, 
J he immber of teaser bull was 38, 
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Experiment 11 {different males as teasers). Only one series was mu. It ooininen- 
ced on tlie 11th July 1953 and ended with a collection on the 25th July 1953. The 
teasers employed were bulls Nos. 31 and 10. There were only seven bulls in this . 
experiment. The groups in which the first ejaculate was taken with bull No. 31 in 
tlic sor\lce crate had other bulls Nos. 37, 25 and 36 in it while the group wherein 
the f)ther bull was used consisted of bulls Nos. 20, 22, 16 and 28. Collections were 
taken twice a week. 

Exyperim.ent 111 {different coloured cows as teasers). Only a single series was run. 
It started on the 2nd March 1954 and came to a close on the 15th March 1954. There 
were 12 bulls in this experiment. One of the cows was dark and the other light in 
colour. Photographs of these two animals are given on Plate IX, Figs. (3) and (4). 
Bulls Nos. 23, 33, 28, 37, 24 and 22 had their jfirst ejaculate taken on the light 
coloured female, while bulls Nos. 31, 20, 36, 38, 16 and 25 had theirs taken on the 
dark coloured females. Two collections per week were taken* 

Experiment IV {shower bath prior to collection). One series was run. The experi- 
ment commenced on the 12th April 1954 and closed on the 22iid April 1954. There 
were 8 bulls. The teaser used was the one routinely used. The bulls in the group 
receiving the batli were Nos. 33, 22, 16 and 23. The other group was made up of 
bulls Nos. 37, 24, 28 and 25. Tw'o collections per week were taken. 

Experiment V {evening collection). This experiment was run side by side with 
experiment IV on the same lot of bulls. The morning collections commenced at 
8-30 A.M., while the evening collections were taken at 3-30 P.M. 

Experiment VI {night colkczton). Only one series formed the experiment. It wa.s 
begun on the 25th March 1954 and came to a close on the 7th April 1954. Using the 
routine female teaser, collections were taken from 10 bulls divided into two groups. 
In the group in which the first ejaculate was taken during the day. collection, were 
bulls Nos. 16, 24, 37, 23 and 38, while Nos. 25, 33, 28, 22 and 31 had the first ejaculate 
taken first during the night collection. Collections during the night were made ; 
with the aid of a Petromax lamp having 300 candle power. Two collections per 
week were taken. 

It may be mentioned here that on the termination of each experiment, reassess- 
ment of bulls based on their latest performance of reaction time and semen quality 
was made and fresh groups formed at random for the subsequent experiment. 
That is why the same bulls were not carried in the same groups in all the experi- 
ments. 

In addition to reaction time, the following semen criteria were studied in all 
the experiments : (i) Volume, (ii) initial motility, (iii) sperm Goncentration, (iv) p.*r- 
oentage of abnormal spermatozoa, (v) total spermatozoa in ejaculate and (vi) initial 
pll. 
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Experiment 1 

1 .here was jio Biaiked change, ss judged from the analysis, when a male was 
siinstitiitcxl loi‘ tlie routine teaser. 

. time, however, statistically significant differences were ol)served 

m hotii ejaculates following the suhstitution of teaser. Tlie over-all hulls’ average 
reaction time with routine cow’^ was 107 seconds and -with male teaser 59 seconds. 

In the second series, however, no such significant difference was noticed in re- 
action time. The respective over-all bulls’ average reaction time with routine cow 
was 100 seconds and with the male teaser 67 seconds. Detailed examination of the 
bulls ni the experiments showed that in the iirst series all the bulls recorded a higlier 
reaction time (total of 1st and 2nd ejaculates) with the routine cow. In the second 
series, out of the 10 bulls, 7 bulls behaved as before, while the remaining 6 bulls, 
showed slightly higher values with male as a teaser. 

As regards semen quality, the only departure from the results of the first series 
was the significant variation observed in respect of percentage of abnormal sperma- 
tozoa in the second ejaculate. The respective average values with routine cow 
and male teaser were 8*3 and 7-8 per cent. 

Experiment II 

No significant difference in respect of both reaction time and different criteria of 
semen was observed when two different males were used as teasers. 

Experiment 111 

The colour of the cow in the service crate at collection also did not yield, in 
general, any significant influence on the reaction time and quality of semen. Only 
In respect of percentage of abnormal spermatozoa there was a significant variation 
between first ejaculate values with the two different coloured cows. The actual 
averages over bulls were 19-1 and 24-9 per cent respectively with light and black 
cows. The difference was significant at 5 per cent level. Incidentally, tliis experi- 
ment also indicated lack of marked effect wdth use of different females as teasers. 

Experiment IV 

The results obtained under this experiment showed that five minutes cold water 
shower bath administered to bulls prior to collection had no marked effect on reaction 
time and quality of semen — except on initial motility. A significant difference 
was observed in motility in the first ejaculate. The average for the first ejaculate 
with bulls given showier was 2-6 and without shower 2-3. 

Experiment V 

There was no significant difference in variation between collections made during 
the morning and the evening. The reaction time also showed no marked variation. 
This fiiiding contradicts the belief of certain workers in the laboratory that morning 
collections are superior to evening collections, 
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EfjwruilCht VI 

Then- was no sis.iifc.nt oiiaugc in tin (inn Ukoii wlioi. o.nllooti,«is wovo mn.lo 
at ni<'lit u.Klov the m-tilicial Jislit uistead of .Inrins the .lav nn.ler simlisht. In se.nie i 
cmalitr hown’er, a sisiiifieant <lilfcvei.ee m Viinatnm w:is nhseiT.sl in lesj-ec-l 
sVenn' conceidvation of the lii’st ojaenlalm The ...■...•ase ovei' hulls hn- < ay ^ 

ias 520 millions por r.o. as comparal will. 811 millions pev o.<'. iii.slit. eolleetinn,,. 


Sa-Ume niii short Imn eluimn’ in sex stiimdi. IJsiiis the averase over hiilis 
anrl orev ex|.eri«i«nts as an ostimato of the intensity of s«-.t.'ive mlnn-ently present 
in the bulla of our experiments, the .■esiilts olitaim-l wliun .llUmiilt stinill.l weio 
applied, vre-rii re-ammgod in tlie dewjeiidi'iig oi-d<ii: t>l iviudiou valiohs aiai ifso 

figures are ])re.sentod in Table III. 


Old oftlio M bulls ill ilie oxjieriiue.iiis, No. 2.8 bad IIh* liigbrsl, average rea,e.tion 
time and bull No. lb, the lowest. W was uotieed tba.i. while the latter jumped at. 
once and ga-vo a thrust, the Ibrituu' took time. i.o <eyph»re the. dummy a,nd ,ga,ve a. 
thrust only after one or t.wo a,t.t.em|)1.H. A eomparisoii oi' t.lm _rea, e, turns of them 
two estreine types to the new sexual stimuli would give a.n iiidieat.loii oftiieir illative 
behaviours. If we take only the expe.rinie.nts involving the e-luuige of diimmiiis a,iid^ 
leave out of consideration tlie experiments like giving bat h and eha.ngiiig t lie. t.ime ot 
collection since they deal wit-h (d'ieels other l.ba.n sex ones. ma.rked retmt.iou could lu' 
obsetve4inhiillNo.'28to tliecbaiigo in sex stiimdi a.nd small or negligible in tliecase 
of bull No. 10. Similar also is the ease wit li bull No. It) wbie.li came near to bull No. 2:i 
in sex-drive and bull Nos. It) and. 21 whieb bad sex' (l!‘iv(^s ne,a,rcr to Imll No. i(*. 
In the intervening cases the (‘.ffecls wmai rat. lies* not. clear eait. It we ilivide all the 
hulls into two broad groups de.])(aidiug upon l.he.ir leve.l ol se.v drivtg vi/.. those witli 
sex-drive of 60 and loss seconds and t.liosi' having s<‘X'i I rivals above 60 seconds, 
then the first five bulls namely, Nos. 28. 10, 21, 2<« and 2.6 tall in tlm bit ter t*a.t(‘gory, 
while the remaining 9 Imlls fa.U in the former. If now we. consider their behaviour 
in. experiments 1 {a) and (/i). -I I au.d IV, w<‘ find that, in i lui above 60 s<a;onds 
group, out of 9 cases only in (Uie case tlie ix-sidts were ilitbu'ent Iroin tlio 
expected rest, while in one it. was eijuai. In t.lie iudow 60-seconds grou]), out. ol 80 
cases there were 9 cases in wiiich the re.sults wcn‘ diflenml. and t.wo cases in \viii<‘.!i 
they were equal. This appears to suggest tiuit. bidls iuu'ing higher rea<!t.iou t.ime 
are more susceptible to change in se.x stimuli than bulls with low'er reaction time 


Considering now tho cxperimeiils in wdiiidi <iold slunvm' iaitli was giiaai prior to 
collection or collections taken during evening or a.t. night, and I't'taining again the 
two broad divisions in respect <)f sex-drive, we (ind that in tlu' gnmp wit.h longer 
reaction time, out of 9 instane<“s in two r-ases t.liey beha.v<‘d dirferent.ly ; while in, 
the group with shorter ri'action t.ime, out. of 17 <*ases in 7 eases t he resuli.s weri' 
different from the others, 'riiis also shows that the bulls with n^dimed reaction 
time are less likely to not.iee any change, than ludls with liiglmr reaction times. 


In addition to the results discussed already, certain peculiarities in the sex behaviour were exhibited by certain bulls vlncli 
re briefly described below : . 

Table III 

Sex-drim omd reacfdon of bulls to ddffermi sUimili 
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The normal reaction of the buffalo bull trained for artitic.ia! Hcrvicu' in to nhow 
sudden interest as it approaches the site of service as evidonood by jia,si;oiuu! move- 
ment and low ])ellowiug. On reaching the dummy, the outei* labia a,i'(^ ii('k(;d. If 
as a result of .licking the dummy micturates as it jiormally cba's. (Ju^ bull will sip 
the outflowing urine and open his lips exhibiting tliCi teeth in a, cha.rafl orisi !<* pose 
wliio.h is said to denote sexual excitement and ' pleasure. The exp(*Hui'<‘ of the. lect h 
are acconipaiiied by a slight to and fro movement of the head. This is tbllowed 
b}' a pause or the initial juocess may be repeated once or twice. It. then gets ,r(*ady 
to jump ; the back is curved and with everted penis it will jump over the ti'aser and 
after exploring with the penis give a thrust where the penis finds 1lie warm 
lubricated surface of the artificial yagiua. It then falls back and regains the 
normal posture. The two characteristic ])OSes of servic.e arc shown in P!ar{'. VJfl. 
Ifiga, 1-i for bulls No, 23 and 25. 

In our studies we. observed the following variations ; Indl Mo. 25 .foi- (‘xample 
us{3d to “ stroke’ tlu' artificial vagina before ejaculation. It was also in iluj habit (d‘ 
dancing, i.e. sliifthig the body weight in. the mounted position iillernalcly from 
one of tint hind foot to the other— -a priic.iice Jitte.iHled wilh diiiigto- lo I In' t)p(‘rator, 
who if jiot careful ran tJic imminent, risk of lii.s foot b<*iiig cnishe.d under i hv. bnlPs 
hooves. This habit also annoyed the ‘ dummy ’ tied to th(‘ S(3rvi<;(3 crtifc which 1 ried 
to wriggle out. Thnally, after giving the thrust, tli<3 ludl would fry !<» .rc.st foi* some 
time on the hind quarters oftho teaser (Plato V.I.] !, Fig. 5) and would rclimtaiiilv 
come down. A like tendency was noticed in hull No, 23 (Plate VI! 1. Fig. b). Bull 
No. lb was the quickest to react. It never wasted time in the preliminaritss. Imf'. 
on being led to the crate, immediately jumped and gavt; a th.i'ust. Tlu- semen 
quality of this bull was uniformly good, tiioiigli fhe volunui was gct\{ 3 rallv Imv. 

The bull No. 22 })referred to ejaculate in the .standing postuK'* (Jdate .1.X, Pig, 1). 
Similar behaviour ])attern was also noticed iji hull No, 37 ( ]‘late IX, Fig. 2K 

Bull No. 36 was a noted fighter. All other bulls avoided him. \\'iicii be was 
tied in the crate as a teaser, the bulls refused service and showed a, .strong tendenev 
to be away from him wliicli was natural enough. When bull No. 36 wa..s tried oii 
one of the other bulls, at one .stage instead of btshaving normally lie start e<i. ■ butting' 
the teaser and w'ould have started attacking, if not timely controllt'd. No smB 
tendency was shown by him when females were in the service crate. 

Di.ycussioN 

Milovanov and Smirnuv-Ugrimuov [1940] were the first to draw attention to 
the possiliility of correcting semi-impotance and lethargy encountered in bulls bv 
suitable change of sexual stimuli. They found that a bull accustomed to mate' 
with black pied noii-oe.strous cow in an insemination shed, wlio refused servi<!e after 
some time showed sharp temporary increase in sexual activity on being transfertxsl 
from the shed to the yard or when the non-oestrous cow was replaced b)- a e.ow on 
heat or when a differently coloured cow was provided. A})plication (jf worm 
wood to the non-oestrous cow with which it normally mated or the use of a (bu-lc 
pied non-oe,s1ir(»itfi'"cd\'y Troiff" another farm produced similar rc.siilts. Through 
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Plate VIII. Photograpixs taken of some of the hulls at the time of collection 

1. Bull No, 23 near the dummy Note the characteristic exhibition of teeth denoting sexual 
excitement 

2. Bull No. 25 showing sexual excitement 

3. Bull No. 23 giving the ‘ thrust ’ in the A. V. 

4. Bull No. 25 giving the ‘ thrust ’ in the A. V. This bull was in the habit of stroking the A. V. 
and dancing 

5. Bull No. 25 resting on the back of the ‘ dummy ’ after giving the * thrust ’ 

6. Bull No. 23 resting on the back of the ‘ dummy’ ^ ^ 
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L Bull Xo. 22 ejaculating in the A. V. in tlin standing post 

2. Bull Xo. 37 ejaculating in the A. V. in the standing posti 

3. Photograph ef the light coloured ‘ dummy ’ eow 

4. Photograph of tha dark coloured ‘ dummy ’ cow. 
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fui'tLer tests, rliey were able to sliow that liigh sexual activity with oestrous cows 
■was nut (liK? solely to tlie special odour of cows on lieat, but apjjeared to be due 
to tlie constant ohaiigf^ of cows that provided the novel and varied stimuli. In 
natural mating each, cow by itself provides the novel and varied stimuli. But 
in artificial service, since collections are taken under uniform and unvaried sets of 
conditions, a factor i»f importance in the initial stages to train the liull to the technique 
through <-onditioned reflex, de])cnding upon the length of service and the nature of 
the Inills. the reaction of the bulls is likely to get 'diiiledb It is then tint the. change 
of stimuli are best calculated to ])roduce the desired results. Evabujiieva [1915] 
woi-king on rabbits found direct correlation between the appearance of internal 
inhibition of sexual rcfiexos on the one hand and the nionotony of Hie niiHng environ- 
ment on the other. The more stereotyped and uniform were the conditions under 
which matings took place sooner the inhibition occurred. An increase of the inter- 
val hctwi'on each mating to 18 hours as well as the alteration of environmental 
conditions sl(»w(*d down the development of inhibition. The latter was evoked at 
an unequal rate in {liirorent males, failing to develop in some animals on account of 
variable tyjje of nervous activity (temperament), peculiar to each animal. Smirnov- 
Vgrjiimov [1915] idassifled temperamental types into four classes : (1) impetuous 
or uncontrollable. {’2) lively. (8) quiet and lui lanced and (1) weak. Males of type 
(1) were not liable to develoj) inhibition due to e.xtornal factors and were incapable 
of developing differential inhibition resulting in extinction of .sexual reflexes, and 
did ]iot sliow any signs of interiral inhibition duo to frequent matings in the same 
environment. Those of type (2), exliibited a transitory iiiliibition ilue to external 
factors, readily developed both positive and iiihil)itory se.xiial reflexes and quickly 
showed the symptoms of interna] inhibition, if m-ated frequently intbe 
.-nine euvironmeiit, I’he type (8) behaved mainly as ty|a> (2) but devudoyunent of 
positive and inhibitory sexual reflexes occurred more slowlv. Those of type (T) 
rapidly developed inhibition in .se.xual nffloxe.s as a result of external and internal 
factors. 

The buffalo bulls iu our experiments belonged to tyjies (2) and (8). Ty]3es (1) 
•and (4) were absent, Hince we had tried only Hu?! effect of short term changes of 
sexual stimuli and change of environment and given only one cliaiice consisting of 
throe 'tries’ of five minutes duration, the effect of such changes could best be 
assessed through the reaction time values. In general, it was noticed that those 
with lower sex-drive resjronded better than, those with higher sex-drive. These 
results bear out the findings of the Russian workers. But unlike the 'Russian 
workers; we had employed a delicate experiment :d design and analysis of the results 
showed significant variation only in the- following (i) reaction time when a bull 
was substituted for the routine anoesti^pus femahMii FiX[.wriuient f(a). (ii) percentage 
of abnormal sperm in the second ejaculate of Exp^uiuient' 1(b)., (-iii) percentage of 
abnormal spenn in the first ejaculate of Experiment III. (iv) inffiai motilit\' in first 
ejaculate of Exjierimeiit IV and (v') sperm eorn'entration in tlic first ejaculate of 
Experiment VI, No siguificuint variation could be detected in other cases. 

The significant change in reaction time wlien tlie hulkwiis substituted for the 
routine anoestrous cow was in all probability. du£To¥adicjd,;phange in teasers. The 
jiGgative results obtained wbeiv the e.xp(?riniftnfr*wnT*re'p''Sitcd indicate that probablv 
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tlie bulls Jiad got nsed to tlie new cliange. The siguiticaiit difiVueiicoH observed, 
in respect of semen quality offer a proldoni on wliioh furtlicr work aloiio cuu throw- 
some light. 

SUMMA-UY 

1. Experiments were earrietl out with. 14 buffalo-bulls to study the eftect ol (I )' 
substituting a male for a female as teaser, (2) using different males as teasers, (;1) 
using differejit coloured females as teasers, (4) giving 5 minutes cold wat(n shower 
bath prior to collection, (5) making collections in the evenings and (6) riiaking eollec- 
tioiis at night by artificial light, on the reaction time and qnality of semen. 

2. Only limited period consisting of 3 ‘ tries ’ of 5 .minutes duration w'as givei.i 
for the trial. Tlie treatments were changed following the, ‘ switchback’ design of 
experimentation. 

3. Significant variation was obtained in respect of (i) ‘reaction time’ wlien a 
male was substituted for the routine female as teaser, (ii) ‘percamlage of abnorina! 
sperm’ in the second ejaculates of the second series of experimm.t with mahi as 
teaser, (iii) " percentage of abnormal sperm ’ in the first ejaculafes of the e.KjxM'imenI, 
with differcxit coloured teasers, (iv) ‘ initial motility ’ in the first ojaciilato of (he 
ex 2 Jerimeiii;. .in wiiieh the bulls were subjecterl to a shower bath prior to col](‘ction 
and (v) ' speitn conoeiitration ’ in the first ejaculate of the experiment in wi)i<;h 
collections were .made at night. In the rest of the cases, and in ifeins stiidi(*d no 
significant differences could be detected. 

4. It w’-as observed that bulls witli lower sex-drivo showed grealei* rt'aclion to 
change in the excitatory object or change in the tiuu- of collection than bulls with 
higher sex-drive. Estimates of sex-drive for this purpose, wuis the over-all exjieri- 
ment. 

6. Certain peculiar sex behaviour patterns of l.mffalo bulls are dest-ribei], 
A.o;kno\vl.t<ii>ciments 

The author is thankful to Er P. Bhattacharya, Head of the .Division of Animal 
Genetics for liis keen interest in this woik and for eneoiiragemcnt. To the Dire- 
ctor, Indian Veterinary ’Research Institute, rzatnagar, thanks are due for proviilinu 
all facilities. 

liEPER,ENCElS 

Ball, ,7. (1939). Male and fomale heliavioiir i?i prcpnbortally uastrated nialo rats naedviiifr 

estrogens, J. Comp. Vsyehol., 28, 273-2S3 

: (1940). The effeet of te-sUisterone on the se.x-l)ehiivi()m' of female rats. Comp, PmirloJ. 

29,m-165 

Beach, P. A. (1940), Effects of cortical lesions upon the copulatorv beiiavionr of male r.-iis. ./. f 'om/t. 
PmcM.,19, 193-24.*5 * 

(1942) («). Analysis of factors evolved iu the arousal, maintenance and manilestutiim o(' 

sexual excifceisent in male animals. F-si/cJiomm, Med. 4, 173-198 

— — ^ — {h). Analysis of the .stimuli adequate to elicit mating behaviour inthese.xualiy in(‘X.. 

perienceci male rat, J. iV/Mob, 33, 163-207 

(c). Effects of testosterone propionate upon the copula tory Ix'haviour of .se.vuullv 

inexperieneed male rats. J, Comp. Psychol., 33, 227-247 



Jim-s imr\ 


S. is. PKABHU 


33 


ik'Hi-h. F. A. IC^^porimenttil «tiiclif*.s ofsoxuiil beli«viour in mal<- jiiamnialh. .! . < Ihi, Endnc,-., 4. 

■ and Fi<jiz. A. !M. {Iit4(5). IVratiiig behaviour in male rat.s eastrate<l at vari<iii« ages und in- 

jeeted with androgen. -/. Exp. Znnl.. 101 . 91-142 

.Branton, I)" Arensbmirg, (b and .rolinston, .1. E. (I9r>2). Semen prndnetion, IVuetose content of 
semen and fV'rtility of daiiy indls as related tit sexual excitement. JMiirp 35, 8f)l-KU7 
(’ullens, VV'. J.. Bratton. R. W- anti ’Henderson, ('. B. (1951). The relationship of semen production 
to sexual exeiteinent of Dairy bulls. ,/. Jjair;/ Sci., 24, 224-227 
Ev-Iam]>ieva, X. A. (194.5). N'nutrennn tonuozenie polovyh refiek.soy U. Krolikov sameov (Internal 
inhibition of sexual retlexes in male rabbits). Trud. Lidi. ish'iifinL oatin^.n Ziridn (Mosk.b 2.. 
S0-!0() 

Hart, (J. li., Mead, S. W. and Regan, \V. Al'. (194b). Stimulating the se.x-drive of bovine males in arti- 
ticial insemination. Endorrinotoi/ji. 39 , 221-223. 

Hellstruni, P. (1947). Hall tjuren tillbaks oin ban visar sig vara fOr ivrig. ( Bulls whieli appear too 
eager should be eiiecked). Lanirnunncn (Stookh.), 31 , 198-199 
Arilovanov, W Iv. and Snurnov-Dgrjuniov, D. V. (1940). Probleina raeiotialinogo is poijzo vanija 
Plemonnyh proizvoditelei V" streti vie eiuja akad. 1. P. Pavlin a. ( Problems of the rational 
use of stud animals in the light of Pavlov’s teaehings). TV.s7«. si H'thdio-.. Situ/:; Zii'id)i., Xo. 5. 
138-153 

Aloon-. (1. U. (i93?S). Endoerines and male reproduetive behaviour. J’l'or. Aimr. Ear. Aniin. VnuL 
31st meeting. 20-29 

Petersen. "W. E.. Kpielman. .\., Pomeroy, B. ,S. and Boyd, W. L. (1941 ). Etfeet of thyroidectomy upon 
sexual behaviour of the male bovine. Proi;. Eoe. Exp, Jiicd. (X. V), 46. 16-17 
Prabliu, S. S.and Bhattacharya, P. (1954). Intluonce of factors alfeeting sex-drive on .semen prodnction, 
of buffaloes. 1, Phy.siologieal slate of the ‘ tea.scr ’ cow. Indhut -/. wt. Sr!.. 24(1), 35-50 
R,a.smii.s.sen, E. AV, ( 1952). The relation between strength of .sexual drive ami fertility as evident front 
exiterimental investigation.s, Itrp. 2ml hit. conijr. Plipsicil. Pttlli. Anitii. liepfod. ArtiJ. hwew. 
1 , 188-192 

Sartliou-Mountengou, ,T. (1950). The lo.s.s of libido i’n .sires u.sed at artificial in.semination centres. 
R!r. Zofdrr., 34. 105. .4. B. .4., 19, 3 

Smirnov-Ugrjuinov. D. A’. (1945). O tepali nervonoe dejateljnostic (temperaiuentah) sameov--^ 
proizvoditelei. (Tvpes of nervous aetivitv (temperament of sire.s.)). Tmd. Lah. iftL'iisot. msemm. 
(Alosk). 2* lOl-llo 

Stone, r. P. (1939). Copulatory activity in adult male rats following castration and injeetion.s of 
testo.sterone propionate, i'/o/orr/wo/o;///, 24, 165-174 
5\hdton, A. (1950). Patterns of male sex-behaviour. Prov. Soc. Sfnd. Fertil (Camb.). Xo, 1, Edinb. 
Conf. 40-44. 



2 A±i/5<) 




LIMITED VERSUS AB LIBITUM FEEDING OF WHITE 
LEGHORN PULLETS 

By Alex KeelA and John G. Velh^^ Department of Animal Husbandry, 
Allahabad Agricultural Institute, Allahabad, U. P, 

(Received for publication on Novemiber 26, 1955) 

I N most commercial egg producing areas the usual practice in feeding the birds is 
to feed either all or a part of the ration ad libitum. Approximately three- 
fourths of the feed consumed by a laying hen is used for body maintenance and 
only one-fourth for egg production [Vernon et al.> 1942]. The maintenance require- 
ment will be satisfied before any feed is utilised for egg production [Halerow 1947], 
Halerow [1947] reports that Montana flocks with the highest income were fed 
90-100 lb. of feed per hen annually. This amount is more than 4 oz. per hen per day. 
Jiill [1938] states that a Leghorn hen laying approximately 200 eggs annually should 
consume about 81 lb. of feed per year. This is about 3*5 oz. per day. Heuser 
[1946] reporting on work of Temperton and Dudley states that restrictions on feed 
of laying pullets resulted in lower egg production and lower final body weight as 
compared with pullets fed ad libihmi. Romanoff and Homanoff [1949] report a 
positive correlation between body weight and total egg production of pullets. 

In villages in India, generally eggs are produced without feeding the hens. The 
only feed wliich the hen receives is what she can pick up for herself around the 
village. The villager, therefore, assumes that the eggs he obtains from these hens 
is a profit. There are differences of opinion in India as to whether it is profitable 
to feed a laying flock for maximum production. One common practice in feeding 
the laying flock is to limit the amount of feed provided daily. 

In an attempt to determine the effect of a limited feeding as compared to ad 
libitmn feeding for egg production, it was considered desirable to compare the two 
systems of feeding in the case of two similar groups of pullets. 

Experimental 

Sixty-tw’o White Leghorn pullets about six months of age raised on the Agri- 
cultural Institute Farm from day-old chicks were divided into two groups — those 
with even numbered wing bands into one group and those with odd numbered bands 
into the other. The groups were given by turn, ad libitum or limited feeding. They 
were assigned by turn one of the two pens of equal size and type. Two Leghorn 

^ University of Illinois, Urbana, lUinois, U.S. A. 

“ Allahabad Agricultural Institute, Allahabad, U. P., India. 
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codes were placed in each pen. The following ingredients in t.he rntvios indicat(Kl 
were ground together, thoroughly mixed and fed to both groups of h>,y(.u‘S. 


Maizo 

36 per cent 

Groundnut cake 

22 pcsr cent 

Wheat bran 

12 per cent 

Gram 

8 per cent 

Wheat 

12 per cent 

Pish meal 

6 per cent 

Limestone 

2 per cent 

Mineral mixture 

3 per cent 


(50 per cent aalt, 60 per cent steamed bonemeal, 0-05 per cent potassium iodide) 

Group A received this mixture ad libitum, offered in a self-feeder. Group B 
received the same mixture at the rate of 3 oz. per hen per day fed in two parts, 
morning and evening. Fresh greens wore fed daily to both grou])s in ecpial amounts. 
Glean fresh water was supplied to both groups. Body weiglU; of each bird was det.cw- 
mined and recorded at the beginning of the project on October 1 and ead) month 
thereafter throughout the six months of the test. Trap-iu^sts wei’o •|)rovid(Hi ami ihe 
eggs proiiiced daily were recorded for individual hens. The eggs ]m>du(ied o tithe 
first and third Wednesday of each montli were weighed and the avcu'iigti wiuglit of 
eggs for these two days was considered the average for: that month. Tlu'. (experi- 
mental period, October to March, is the cooler part of the year in Allahabad, the 
maximum air temperature being about 90°F and minimum about 40'’E. 

At. the end of November after a two-month period the feeding systems were 
reversed. The Group A was put on limited feeding and Group B on ad liUtum, 
At the end of January the systems were reversed again to the original procedure 
with Group A on ad libitum and Group B on limited feeding wliich continued up 
to April 1. Tinder this procedure Group A was fed ad libitum, through October 
and November, limited feeding during Becember and January and ad libitum again 
during February and March. Group B was on limited feeding during October and 
November, on ad libitum during December and January and on limited feeding 
through February and March. 


Results and Discussion 

There was wide variation in the number of eggs produced by individual hens 
(Tabhi I). With the exception of Group B during Period I, there was a direct 
relationship between the total production by periods and tlio system of buiding. 
Statistical analysis of the data shows a highly significant difibrence in egg production 
in favour of ad libitum feeding [Snodecor, 1946, page 422], (Apptmdix Tabh,^ I). 
Ad libitum feeding resulted in greater egg production, to tlie extemi; of 3-60 ((ggs per 
two-month period, with standard error of 1*02 eggs. Data on egg production and 
feed consumption are summarized in Table II, 
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Table I 

Egg jproiluction per hen in two-month feeding periods from October 1 to March 31 


Grouj) A ' 

Group B 

Period I 

Period II 

Period III 

Period I 

Period II 

Period III 

(ad lib.) 

(limited) 

{ad lib.) 

(limited) 

{ad lib.) 

(limited) 

36 

11 

5 

19 

20 

14 

43 

8 

39 

43 

38 

31 

28 

13 

33 

41 

41 

35 

42 

42 

42 

43 

35 

39 

43 

28 

30 

14 

10 

18 

19 

13 

36 

26 

23 

22 

26 

25 

26 

21 

24 

. 28 

27 

27 

34 

28 

25 

32 

16 

11 

21 

34 

32 

19 

21 

16 

37 

31 

30 

18 

44 

41 

31 

36 

42 

27 

51 

43 

38 

33 

43 

20 

41 

40 

j 35 

38 

37 

27 

43 

45 

28 

21 

19 

23 

7 

23 

28 

41 

35 

36 

33 

31 

25 ■ 

33 

22 

38 

20 

28 

30 

35 

30 

23 

34 

39 

44 

33 

36 

24 

38 

27 

25 

33 

33 

27 

17 

29 

35 

31 

23 

24 .. 

, 42 

32 

43 

18 

IS 

.I4.>' 

5 

9 

17 

46 

36 

29 ' 

36 

37 

38 

36 

27 

35 

8 

17 

32 

41 

32 

21 
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Table l—eontd. 


Egg 'production per Jmi in two-month fimUng periods from Ocioher 1 to M.arch 31 


Group A 

( Jroup .B 

i ■ 



Period HE 

Period .1 

.Period 11 

Period 1 1 1, 

(ad lib.) 

(limited) 

(ad lib.) 

(limited) 

(ad lib.) 

(liiuit(.'d) 

41 

14 

28 

29 

39 

33 

22 

16 

17 

45 

i ,4-7 

39 

16 

33 

42 

32 

30 

34 

41 

8 

26 

42 

38 

28 

38 

32 

32 

41 

38 

32 , 

17 

14 

39 

23 

42 

35 

22 

12 

30 

21 

31 

,, , 25 

917 

765 

966 

1009 

976 

860 


Total : 2648 'L'c/Tal ; 284r; 


Table II 

Total egg production hy periods, total feed cans'umed and [red consamni per doz’on vggs 
^woduced by White Leghorn kens under different systems of feeding 


Period 

Group A 

Group .11 



Egg syatom 

Total 

food 

[(lb.) 

Daily 

food 

])01* 

hen 

((«.) 

Feed 

per 

doz. 

W 

(Ih.) 

Egg system 

Toifil 

feed 

(Ih.) 

.Daily 

10(4 

JHH’ 

iion 

(oz.) 

Feed 

per 

doz. 

(lb.) 

Ocfc.-Nov. 

917 Aci! m. 

422 

3*44 

5*6 

100!) Limited 

378*2 

3*0 

4*5 

Dec. -Jan. 

76.5 Limited 

334*4 

3*0 

6*0 

976 Ad lib. 

525*0 

•,4*05 

6*4 

Pob.-Jtarch 

966 Ad lib. 

451*5 

3*7 

.5*6 

860 Lhuitoil 


3*0 

5*1 


The hens in Group A showed a very definite reaotion in prod, notion to tlio system 
of feeding. The amount of feed consumed per dozen (‘.ggs produc.cd was rj-d Ib. 
in each period with ad libikm feeding and 6*0 lb. on limited feeding. This is tlie 
expected pattern of efficiency ; as the maintenance requirement for a, low producer 
is the same as for a high producer of the same size j so any reduction in feed would 
tend to reduce egg production since body requirements will be mcit first. The hens 
in Group B consumed only d-S lb. of feed per dozen eggs pr(Kluoed during Period I 
and 5*1 lb. per dozen during Period TIT under limited fe(3ding. fidiey consumed 
64 Ih. feed per dozen eggs produced during Period II under ad libitum heeding. 
The amount of feed consumed hy Group B during Period 11 stjoms ex(jcissive wlien 
compared to’ feed consumption of Group A under ad libitum, feeding, yet it is only 
slightly more than 4 oz. per hen per day, which is generally accepted as the usual 
amount required.^ A portion of this extra feed consumed was used in producing 
increased body weight as the average body weight of this group increased hy 0-35 lb, 
per hen during this period (Table III). 
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The lions in Group A on. ad libitum feeding gained 0-52 lb. per hen during Period I 
while those in Group B on limited feeding during this period gained only 0-39 lb. 
per hen. During Period TI when Group A was on limited feeding the birds gained 
at an average ()-23 lb. per hen while those in Group B on ad libitum feeding gained 
0-35 lb. ptu lien during the same period. During the third feeding period the average 
weight per hen decreased in each group. The average weight per hen decreased by 
(.)*62 lb. in Group A and 0-86 lb. in Group B respectively during the third feeding 
period, on libitum and limited feeding. Although the average body weight 
decreased more than half a pound, the hens in Group A produced more eggs during 
this period than during any other period of the experiment. The hens in Group B 
decreased by more than three-fourths of a pound per hen in body weight during 
Period III and produced the smallest number of eggs of any period during the ex- 
periment. The weights of individual hens at the beginning and end of each feeding 
period are shown in Table III. 

When changes in body weight of individual hens are calculated for the different 
feeding periods and analysed in the same manner as for egg production, there is a 
significant difference in body weight changes in favour of ad libitum feeding. 
However, disagreement with regard to A and B would also arise if the natural 
trend of weight is substantially curved, as the data suggest. The data show a 
gain in body weight during the first two two-month periods followed by a loss in 
the third period and even though the changes appear to be influenced by feeding 
there is some doubt as to the true nature of the treatment effect. 

Table III 


Body weiyht {in lb.) of individual hens at the beginning and end of different feeding 

periods 


Group A j 

Group B 

Period I {ud lib.) 

Period IT. 
(limited) 

Period III {ad lib.) 

Period I 
(limited) 

Period II (ad lib.) 

Period III 
(limited) 

Oct. 1 

Nov. 30 

Jan. 31 

March 31 

Oct. 1 

Nov. 30 

Jan. 31 

March 3l 

2'8 

34 

34 

34 

3-2 

3-8 

3-7 

3-4 

3-1 

3-3 

4-5 

3-0 

34 

3-9 

3-7 

3-5 

3-1 

3-3 

3-9 

34 

34 

3-8 

3-6 

33 

3-5 

4-0 

3-8 

34 

4-2 

44 

5-2 

■ 44' : 

3-1 

3-6 

4-0 

34 

3-6 

4-1 

S-0 

3-6 

3-3 

3-9 

4-5 

3-7 

3-6 

4-1 

4-5 

3-5 

34 

3*9 

4-2 

3-3 

3-5 

3-9 

3-9 

3-3 

3-1 

3B 

3-5 

34 

4-2 

4-9 

5-1 

4-3 
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Table III^ — oontd. 

Body weight {in lb.) of hem at th& beginning and end of different feedmg 

periods 


Group A j 

Grorip B 

Period I {ai lib.) 

Period II 
(limited) 

Period HI {ad Ub.) 

Period I 
(limited) 

Period II 
{ad Ub.) 

Period J If (limited) 

Oct. 1 

Nov. 30 

Jan, 31 

March 31 

Oct, 1 

Nov. 30 

Jan. 31 

March 31 

2-9 

3-2 

3-0 

2-7 

3-8 

4-3 

4*f) 

3*0 

3-4 

3’6 

4-1 

3-6 

3-8 

3*9 

4*1 

3*4 

3-2 

3-9 

3-9 

36 

3-8 

4*.3 

4*9 

3*0 

2-9 

3-f> 

3-r> 

2-9 

3-3 

3*8 

4*4 

3*1 

3-3 

3-9 

3-8 

4-() 

44 

4*4 

4*.5 ^ 

3-9 

3-1 

34 

3-3 

34 

34) 

3*8 

4*5 

3*0 

2-8 

3-() 

3-6 

3-.3 

3*2 

3*5 

4*2 

3*0 

2-6 

3-6 

34 

3-0 

3*r» 

3*8 

4*0 

3*1 

3-5 

3<7 

44 

3'.'} 

3*0 

3*4 

3*9 

3*0 

3-6 

{)•() 

4-9 

3*9 

3*1 

3*0 

3-8 

3*0 

2-8 

3'0 

3-4 

2*8 

3*2 

3*0 

4*() 

3*4 

3-9 

4-7 

4-7 

3-5 

3*1 

3*2 

3*9 

2*9 

3-3 

3-0 

4-2 

3-1 

2*7 

3*1 

3*2 

2*4 

3-3 

3-6 

44: 

.3-3 

3*0 

3-1 

3*7 

2*7 

34 

3-9 

4-4 

ipr, 

4*1 

4*3 

r»4) 

4*2 

3-3 

3-7 

4-2 

3-2 

3*0 

3*2 

3*4 

2*9 

3-3 

3-9 

4-2 

34 

3*1 

3*7 

4*0 

3*1 

2-8 

3-2 

3-5 , 

3*0 

3-3 

3*0 

3*'.) 

3*2 

3-S 

4-S 

44 

34) 

3*1 

3*r, 

3*7 

2*9 

3<6 

3-8 

3<9 i 

3-7 

3*r) 

4*0 

^ 4:*2 

3*0 

2-8 

3-0 

3-3 

3-0 

3*0 

3*2 

3*3 

2*0 

3-3 

3-6 

3-8 

3-3 

3*3 

3*0 

3-7 ; 

3-1. 

, 24 . 

2-8 

2-8 

2-S 

4*:i 

4*9 

r>*o ! 

4*3 

Average 3-17 

3*69 

3-92 

3-30 

3*14 

3*83 

•1*18 

3*32 


There was no evidence in this experiment imiicatiii^ any ctH’u^lation hetwecn 
body weight at the beginning of the test and total eggs jn-odueed tier he, tween body 
weight and eggs produced during the first month of the test. 

Jable IV 


Average weight of individual egg {by months) produced by -WMle Leghorn hens' aver a 
six-month, period 


Group 

October 1 

' Novouiber 

December 

I January 

February 

jMar(5h_ 

Group A 

2-02 

. ■ ■ i 

1*97* 

f - 1 

(Oimee.s per egff) 

I 2-0-1 I 2-04 

"■2-13 ^ 

; : 1*95 

Group B - 

2*17 

1*98 

2*00 

■ 2*14 

, 2-11 1 

! ; 

1*92 



-Time, 1956] 


41 


ALEX SEED AED JOHN ft. VELU 

There was ho apparent dilFerence in egg size attributable to tlie system, of 
feeding. Group B on limited feeding produced eggs slightly larger than those 
of Group A on ad libitum feeding during October and November, Egg size was 
maintained by Group A during December and January while on limited feeding. 
Eggs jDrodiiced by Group A durmg February and March while on ad libitum 
feeding were sliglitly larger than those, produced by Grouj) B on limited feeding 
during the same period. Egg size of both the groups was smalle.st during 
Marcli, 

Summary 

Two groups of 31 hens each were used in a double reversal feeding trial for 
comparing ad libitum and limited feeding for egg production. The dilference in egg 
production under the two systems of feeding wms highly significant in favour of 
ad libitum, feeding. Ad libitum feeding resulted in greater egg production to the 
extent of 3 '00 eggs per two-month period, wuth standard error of 1*02 eggs. 

The Group- A hens produced eggs more efiiciently on ad libikm feeding while 
Group -B hens produced eggs more efficiently on limited feeding. 

There is some indication that ad libitum feeding had a significant influence 
upon body weight but due to the curved trend in weight data there is some doubt 
as to the true nature of treatment upon the body weight. 

There was no correlation between initial body weight and first month’s egg 
production nor between initial body weight and total egg production. 

There was no significant relationship between egg size and system of feeding 
in this experiment. 
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APPENDIX I 

IUggs produced by mUvulual hens by tivo-monfh periods 


Group A 

Ol'OHp 11 

Pi 

{ad hb.) 

Pa 

(limiteci) 

P, 

{adlib.) 

Pi— 21\+P3 

Pi 

(limited) 

Pa 

ij (eul lib.) 

Pa 

(limited) 

Pi-2Pa4-Pa 

30 

11 

5 

36-224- 6"19 

19 

20 

14 

19-40+14=— 7 

43 

8 

39 

43-164-39==--6G 

43 

38 

31 

43-76+31=— 2 

■28 

13 

33 

28-26+33=36 

41 

41 

36 

41-824-35=— 6 

42 

42 

42 

42-84+42= 0 

43 

36 

39 

43-70+39= 12 

43 

28 

30 

43-66+30=17 

14 

10 

IS 

14-20 +• 18= 12 

19 

13 

30 

19-26+36-=29 

26 

23 

22 

26- -40 4' 22= 2 

26 

2S 

20 

26-60+26=2 

21 

24 

28 

21-48+28= 1 

27 

27 

34 

27-644-34=7 

28 

26 

33 

i 28-604'32= 10 

16 

11 

21 

16-22+21=15 

34 

32 

19 

34-64-1-19=— 11 

21 

16 

37 

21-32+37=26 

31 

80 

IS 

31-60+1.8=— 11 

44 

41 

31 

44-82+31=— 7 

36 

42 

37 

36-844-31=— 11 • 

61 

43 

88 

51-86+38= 3 

33 

43 

20 

33-864-20=— 33 

41 

40 

35 

41-80+36=— 4 

38 

37 

27 

38-74+27=— 9 

43 

45 

28 

43-90+28=— 19 

21 

19 

23 

21-384-23= 6 

'v,,7 

23 

28 

7 -40+28=- 11 

41 

35 

36 

41-70+36.= 7 

33 

31 i 

25 

33-62+26=— 4 

36 

22 

88 

36-44 1-38= 29 
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APPENDIX l—conid. 


E(}();> produced bp indinklual hem by two-month period 


(.Jroup A 

Group B 

Pi 

ad lilj. 

P 2 

limited 

fid lib. 

P,-3P,+ P:, 

Pi 

limited 

Pa 

ad lib. 

P 3 

limited 

i;\- 2 P,+p 3 

20 

28 

30 

20-50+30=— 0 

35 

30 

23 

35-00+23= — 2 

31 

39 

44 

34-78+41=: 0 

33 

36 

24 

33-72+24=— 15 

38 

27 

25 

38-54+26= 9 

33 

33 

27 

33-66+27=— 6 

17 

29 

35 

31-58+35=— 6 

31 

23 

24 

31-46+24= 9 

42 

32 

43 

42-04+43= 21 

IS 

18 

14 

18-36+14=— 4 

5 

9 

17 

5-18+17= 4 

40 

36 

29 

46-72+29= 3 

30 

37 

38 

30-74+38= 0 

35 

27 

35 

35-54+35= 10 

8 

17 

32 

8-34+32= 6 

41 

32 

21 

41-04+21=— 2 

41 

14 

28 

41-28+28= 41 

29 

39 

33 

29-78+33=— 16 

22 

10 

17 

22-32+17= 7 

45 

47 

39 

45-94+39=— 10 

10 

33 

42 

i 10-60 + 42=— 8 

I 1 

32 

30 

34 

32-60+34= 0 

41 

8 

20 

41-16 + 26= 51 

42 

38 

28 

42-76+28=— 6 

38 

33 ! 

32 

38-00 + 32= 4 

41 

38 

32 

41-76+32=— 3 

17 

14 

39 

17-28+39= 28 

23 

42 

35 

23-84+35=— 26 . 

22 

12 

30 

22-24+30= 28 

21 

31 

25 

! 21-02+25=— 16 

I 

917 

705 

906 

353 

1,009 

970 

860 

—83 


Group A--10-+«ti“+35- etc. +2S-=--15,223 ==11,2034 

Group B— (—7)^-1- (—2)H(—<3)-' etc. 4-(~10)-*4,941 =4, 718*8 


1 i-t ) 

-ete. -i-v— —gj — 


11, 203++4, 718*8=15, 922*2 

26M7 

60 


[353_(_83)]^ 

3,066*06 

P<0*01 by 

=3,066*06 

-ll*o5 

Behrens-Fisber Test 

63 

265*37 
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ahwdix n 

Net rhamjes In hodtj wdylil nf iidivldwd henn duriwj melt tiiuMiioiilIt Jrnhny 
■period 


Group A (lb.) 


Group L> (Ibv 







‘'P*. ' 

ad lib. 

— 

Pi. 

liaiited 1\ — 21’.j;+l*;; 

p, 

(ul lib. 

1 :p= 

limited 

' Pa 

ad. lib. 

Pi-2Pa+Pu ' 

Pj 

limited 






















0*3 

0*3 

0 

0.3— 0*6+0--= 0*3 

0*6 

-0*1 

-0*7 

0.(3-(— 2) + (-~-7) 

■1 

0*2 

1*2 

-1*5 

0*2~2*4+(l*5) 

X.-3-7 

0*5 

1*0 

-1*4 

•5-2+(-M) 





.-0.3 


0*2 

0*6 

-0*8 

=;=-].*8 

0*4 

—0*2 


0*5 

-0*2 

-.()*4 

•^+0*5 

0*2 

0*8 

— 1*1 

, 2 


0*4 

~-0*() 

:=-0*9 

0*5 

0*9 

I 

,( 

0*6 

0-() 

-0*3 

^-.-^1*4 

0*5 

0*4 

— 1*0 

' •’ 

0*3 

o*:i 

-0*9 

=:-l*0 

0*4 

0 

— 0*0 


0*7 

-0*3 

--0-1 

^ 1*2 

0*7 

0*4 

-0*8 


0*3 

0*4 

-0*9 

==-._l*4 

0*5 

0*2 

-0*9 


0*2 

0*5 

-0*5 

-1*3 

0*1 

0*2 

—0*7 


0-7 

0 

-0*3 

0*4 

0*5 

0*0 

-1*4 

2*1 

0*6 

0 

-0*6 

= *0 

0*5 

0*() 

—0*7 


0*6 

-0*1 

-0*2 

0*6 

0*3 

0*1 

—0*0 

f)*3 

-0*1 

-0*2 

= 0*3 

i 0*2 

0*7 

—0*9 

' .M 

0*8 

0 

-0*3 

0*5 

0*3 

1 0*7 ■ 

[ —0*8 

IV v~ 1*9 

..:v,v Ml 

1*0 

-0*2 

-0*4 

1*0 

0*3 

1 0*2 1 

-0*9 

0*2 

0*7 

-1*1 

~ —2*3 

0*4 

0*5 

—0*9 ' 



0*4 

-O-l 

~1*0 

= --0*4 

0*5 

0*2 

-0*H 

■■ .K-,; ..■■■•0*7 

0*2 

0*4 

-0*6 

-1.2 

0*4 

0*4 

—0*0 

!*0 

0*8 

0 

-1*2 

==-0*4 

0*1 

0*7 

— 1*0 

- ,-'.1 

0*7 

()<2 

-0*9 

=:-0*6 

0*4 

0*1 

—0*8 

. — O'O 

0*.3 

0*8 

-M 

= —2*4 

0*1 

0*0 

— 1*0 

,..-'-2*1 

0*5 

■' 0*3 

-0*9 ■ 

^-1*4 

0*2 

0*7 

—0*8 

'■ = — 2*0 

0*4 

0*3 

: -1*0 

! ==-l*6 

0*2 

0*2 

—0*5 

■=— 0.7 

0*6 

0*3 

-0*8 

=;-0*S 

0*0 

0*3 

-0*9 
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S3— 9.7 

0*3 

0*2 

-0*6 

= -0*7 

0*3 

0*1 

-0*0 

0*5 

0*4 

0 

0 

= 0*4 

0*8 

0*1 

-0*7 

'=—0*1 

14*9 

7*2 

—19*5 

—19*0 

11*9 

11*2 

-25*8 

-30-3 


Group A-(“3-7)'^+{— l-8)--fO-P +04-+4y'«8— 

Group B— — 2-9)+0-5"+( — 2-3)“ . 

38-0-i:+ 21*31 =r)y-35 

t~19— {S6'3)? 


lO-O)-’^ ... , 

:)T-- ' 

■ ■. 311*55 

—-- 0 * 99 : 

60 


MEDULLATION IN WOOL— V 

TREATMENT OF MEDULLATED WOOL WITH WOOL PROTEIN 
EXTRACTS 

T. K. Df.sai and M. R. Padhye, Department of tdiemicai Teobnoiogy. 
University of Bombay 
(Received for publication on April 11, 1955) 

F OijIjOWLsTi the successful synthesis of polypeptides from the anhydrides of 
N. carboxv-a-amino acids by Wood word and Schramm [1947], many attempts 
have been made to copolymerize’^the anhydrides of different aminoacids by Leggett 
Bailev [1950]. The structures of these polymerized products have been extensively 
studied using X-ray diffraction and other methods by Astbury, «/. [1948] and 
Baniford, ci [1949]. The deposition of these anhydrides especially the anhy- 
drf)carboxyglycine on the wool fibres to make wool unshrinkable has also been 
described by Baldwin, Barr and Speakman [1946]. 

The possibility of producing regenerated protein fibres has also been investi- 
gated. The proteins for such fibres is obtained by dissolving some polypeptides 
ill aqueous sodium sulphide and precipitating by an acid. The product after 
mixing with lactic casein is dispersed in allcali and extruded in a suitable salt or 
acid bath. The preliminary attempts were not very successful and the possibility 
of choosing the proper extrusion technique and suitable hardening after-treatment 
has been investigated extensively by Wormell [1948]. 

In a later paper by Wormell [1950]. the author has indicated specially the 
methods of producing regenerated keratin fibre from wool. In this method the 
wool degradation product from sodium sulphide is refined in cupramnionium soliiticn 
and is spun into a yarn either from cuprammoniimi or ammonium bath. The authors 
have* given the optimum conditions of extrusion, prehardening and subsequent 
liardening and stretching. The structure of such a regenerated fibre has shown 
that it consists essentially of ^-keratin form. The possibility of obtaining the 
«-keratin form for tlie regenerated proteins has been indicated by Mercer [1949]. 
It is shown that by dissolving even a hard keratin in strong solvent like saturated 
urea containing reducing agents, two kinds of precipitated proteins could be pre- 
pared, one at pH 6-7 at 4(fb and the other at pH 8-9 at 50°C. _ The second material 
soeoiaily gives fine fibres with the characteristics of a-keratin. 

In the light of these experiments it was thought interesting to investigate the 
possibility of impregnation and subsequent combination of the polypeptide in the 
hairy portion of the medullary space of coarse wool. In general there are thpe 
types of treatments that can be considered with a view to modify the nature of hairy 
wool by filling up the hollow central canal in the medullary portion. Firstly, the 
polymer treatment has to be considered. Such a treatment is used mainly to con- 
trol the shrinking property of wool and it is generally known that it gives a sur- 
face deposition. 'The treatment of methyl-methacrylate monomer showed that if 
increases tlu' diameter to about 200 per cent and makes the fibres hard and brittle. 
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Seoumllv the liolTpcptide syntteis from irnhydromirboxv ‘“f'" '“'"f 

iMcletlm Hbre Tho mwibility of such syntlieffli* imodo tli.' li.is oni 

It: trwlo it L d, inou-sin,. li m , r.,po««i jo bo 

Tho iV choice is on the lines of the present work where the teehnuioos o ,p ■ 

. ion of kemtin fibres is tried to fill up the i"e.lullury 'udlu''- upueo lu o, ,so , . 
Such an investigotion is very useful specially for the ha.j-y ''"•'.'f', ' ' 
since it the hairy portions eouM be filled by appropriate poly|,cpti<les. h ■ plii ..a .il 
properties of t,h^ fibres would ehauge to make it smtnble for more ii.selul pui .<■ e 
jlnl merely as carpet wool. The methods tried during the preaeul " ' ; 

almost similar to those used for the synthetic polypeptide lilires bui sui ably 
mollified to suit the present problem. Proteins were entraoted 'id”" 
of sodium .sulphide and also of urea and precipitated by hydioihhu . d. Jh 
precipitated proteins were dissolved m alkali cither alone >ir adei hi. uding « 1 1 

Lseii .A. coarse hairy sample of wool with degr. iliodnilation (hairiness) w .us 

treated with a solution similar to the one usecl^^iu the spinning bat , ami s'd -s. - 
<(iu'utlv tiviifdid with solution of protem,s and tinully ^ivo.n t hii hantinnnn 1 u .d lu nt. 


Kxi*ER]MPmTA.L 

The diameter of the sample was measured by micro jiirojcMiti on by mking over 
200 readings and mean-diameter and coefficient of variatioiwa (‘nlated by 1 
usual statistical .metliods. Tlie percentage of mediillation is desmboi ns t.ho per- 
centage of the length of hairy portion in the fibre to the total length and is measuivd 
by microprojeotions as discussed in part 11 of tho present series, 

ETitrnction of protsins from, wool 

Seventv g.mms of wool was dis])ersed in 2 litres of 25 per eont. .sodium sulphide 
under inert atmosjdierc of argon form 4:8 hours and undissolwsl portion was hlterei. 
of through a metal gauze. The dissolved protein was })reeipitat.(‘<i by ])ruiging Mu', 
clarified extract to jAi 1- by the addition of hydrochloric a,cid. 'Tlu' prempitatc was 
washed and dried. It was found that when (extraction was done m air the yield 
was very poor and the mass became rather pulpy but under inert atim.)spliere t he 
yield was over 60 per cent and the extraction noa,t. Tho ]m‘ei])itated protein was 

used to prepare two solutions for treatment. ^ . 

Solution I. Five grams of protein w^as mixixl with 15 gm. of lactic casein m 
75 cc. of distilled water and kept stirring for one hour. 5 cc. of :!() per cent caustic*, 
soda was added and the concentration of free caustic soda iu tlie solution adjust cd 
to 0*6 per cent. 

Solution II. Fifteen grams of protein was soaked iu 5(1 cc. of distilh^l wat(.u’ hu 
•one hour. Cuprammonium solution was prepared and ])reci]iitatcd according to 
the method of Happey andWorwell. The precipitate was dissolved in conccmtratcd 
ammonia and finally adjusted to jcH 8. 

Soluiion III, Five grams of wool was dissolved in saturated acpieous urea a1 
room temperature and the undissolved portion, filtered of. The protiuii solution, 
was diluted to 400 cc. 

Preparation of imol samples 

The samples were carefully scoured, first with 0*1 per cent neutral soap soiutiou. 
at about 70°0 and then degreased by soxhlet cxtTiu.tion with licnzenc (“iO times). 
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Jt was finally waslied in distilled water and dried. The samples before l.)eiiig treated 
witli. different protein solutions were pre-treated with solutions of the type usually 
suggested for spinning hath. 

For Solution I, a weighed quantity of the sample of wool was pre-treated witli 
solution containing 5 ]5er cent sulphuric acid, 10 per cent sodium sulphate, and 30 
per cent hydrated magnesium sulphate. Two batches of four lots of 2-5 g. each of 
wool were treated in tins solution for two hours and eight hours each. Two samples 
from eacli. of these batches were taken and washed in distilled water at r u)ni terape- 
i-ature and dried wdiile the remaiiiing two samples from each of the two b itches were 
dried at room temperature without washing. One washed and one unwasheil 
sample from each of the two batches with two hours and eight hours tre ituient were 
treated with solution I for one hour and four hours respectively. All tlieso eight sam- 
iff es were treated with a hardeuiug bath containing 10 per cent sodium sulphate and 
1 per cent formaldehyde and washed with distilled water, dried and taken for exa- 
mination. The diaineter, C.V. and medullation are given in Table L 


Table I 

Ejfect of ^Solution F t^'eatment on nieduUate l wool. 


Si'i'inl No. 

. 

Pro-treat ment 

5 per cent 

10 per cent Sofl. 
snlphate and 30 
per cent hydr;i- 
ted magnesium 
sii\])lvate 

Other treatments 

Solution I 
treatment 

Mean 
Diameter 
in (JL 

C. V. in 
percentage 

Medulla- 
tion in 
pei’cent- 

Ori^iaal 




' 

43 

4f5 

22 

1 

lumrs 

Wa.shed 

dried 

and 

One hour 

47 

35 

24 

. 



3 ' 

2 liortrs 

Washefl 

dried 

and 

Four hours 

4.3 

39 


3 

2 hour.s 

Unwashed 

dried 

and 

One hour 

47 

45 

24 

4 

2 hours 

Unwashed 

dried 

and 

Pour hours 

43 

43 

23 

Original 

_!! 



43 

3ti 

32 

^ 'i 

8 houns j 

Washed 

dried 

and 

One hour 

37 

51 

2S 

6 

8 hours i 

Washed 

dried 

and 

Four hours j 

40 

49 

30 

1 

! 8 hours 

Unwashed 

dried 

and 

One hour | 

42 

46 

■ ■ ■ 2:-! 


1 8 hours 

Unwashed 

dried 

and 

Four ho\ir8 | 

88 

45 1 

^ ! 
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For solution 11 treatment similar pre-treatmont was given to anotlnn- hatcli of 
eio’lit samples and treated with protein solution II as in tlui pioN'ious ease. Tins 
same hardening bath was used. The results of the treatnumt aia* given in 'ral)li; I, ! . 

Table Ii: 


Effecl of ‘Solution //’ tmifnienf on nmlnlUdnl irool. 


Serial No. ; 

Pre-treatment 

1 per rent 

10 per cent Rod, 
sulphate and 30 
per cent Hydra- 
ted iMagnesiuin 
snlphatc 

Other treatments 

Solution I 
treatment 

Mean 
Diameter 
in ji. 

: i 

t'. V. in 

percentage 

Medulla- 
tion in 
penu'iU- . 

Original 




42 

3il 

30 

1 2 hours 

AVaslted 

dried 

and 

One liotir 

42 

40 

2() 

2 

2 hours 

Waslied 

dritsi 

ami 

Kour hours 

40 

41 

1 

18 

3 

2 hours 

Utnvaslnsl 

dried 

and 

One liour 

30 

43 

10 

■4 ■ 

2 hours 

Unwashed 

dried 

_ ■ 

tiiid 

]<\>ur linurs 

1 

43 

40 

It 

Original 



! • • 

m 1 

55 

'48 

6 

■ 1 

8 lionrs 

Washed 

dried 

and 

One hour 

00 

50 

46 

6 

8 lionrs 

Washed 

dried 

and 

Pour hours 

54 

.,5 

48 

7 

Shout's 

Unwashed 

dried 

and 

One hour 

58 


48 

$ 

8 hours 

Unwashed 
‘ dried 

and 

Pour hours 

60 

50 

46 
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For solution HI treatment, four weighed lots of wool samples were soaked in 
distilled water at 60°C for eight hours and were put in oven at 70°C. The lots were 
successively removed from oven after one hour, 2| hours, 4 hours and 6 hours, and 
then treated ^ritli 100 cc. of solution III for 11- hours. The samples were washed 
and dried. Tlu* results are given in Table III. 


Table III 

'if ^olulrott. Ill treatmept op tnedvllaied wool. 


Xt>. 

Treat mf'iit with 
water 
at tiO'4! 

T’eriod of drying 
in oven at 76"C 

Solution III 
treatment 

Mean 
diameter 
in [j. 

(!. V. in 
percentage 

Medulla- 
tion in 
perc-eritage 

Original 




64 

66 

49 

1 

S hours 

One how' 

' . '! 

1 1 hours 

5t) 

i ■ -I 

65 

42 


8 hours 

2 1 hours 

I J hours 

46 ■ 

1 , : ■ ' ' 1 

67 ' 

'■34 

3 

1 

1 

8 hours 

Four hours 

I J hours 

51 

I 

65 

37 

, 4 ,1 

8 hours j 

Si.\ hours i 

1.1 hours 

50 

i 57, 

38 


Discussion 


The results show that two hours pre-treatment followed by Solution I treatment 
for one or four hours does not change the jiroperties of the fibres. The fibres shovr a 
decrease in mednllation with eight hours pre- treatment followed by Solution I treat- 
ment on unwashed samples for one hour and four hours. The mednllation falls 
from 32 to about 23 per cent. Since the mean diameter does not change, it shows 
that the protein has penetrated inside the fibres. It is clear that washing the sample 
after pre-treatment does make a difference. In the case of Solution II, Table II sho-ws 
that two hours pre-treatment followed by one or four hours treatment with solution 
II reduces the mednllation considerably. In the case of sample 4 it falls to 14 
from 30 per cent. The reduction of medullation in four hours treatment in 
washed sample is about the same as one hour in unwashed sample. CuriouslT 
enough Solution II does not change the characteristics of wool after eight hours 
pre-treatment. In the case of Solution III the characteristic improA^es as the drying 
time is increased successively up to two and a half hours after soaking for eight 
Iiours in water. It, however, does not show further improvement on drying after 
increasing the drying time before Solution III treatment. 
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Tlie resultKS sliow the expected change in the characteristics of the libres. Tlie 
fibres maintain their other characteristics of ‘ feel ’ , ‘ tensile strength _ which 
Avere shown by the preliminary experiments. As to whetluw sucJi a inodilication 
in fibre characteristics increases the sinnning value of the fibres or not has yet to be 
seen. It is very likely that the treatment with N-oarboxy a-ainino antiyilride aiay 
give niore promising results. 
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SOME OBSERVATIONS ON THE MORPHOLOGY AND 
PATHOGENICITY OF MONIEZIA EXPANSA (Rudolphi, 1810) 

By A, K. Vaema, Livestock Eesearci. Station, Patna , Biliar 
(Receiver! for ptiblieaticm on August 10, 1955) 

(with two Text-Figures) 

species of the anoploceplialine genus Momezia, 21. expan sa [ Riidolplii, 

ISIO], M. henedem [Moniez, 1879] and 21. denticulaia [Riidolplii, 

1810], have proved to be of veterinary interest. These species are mainly based on 
the |.iresenee or absence of and the character of the interproglottidal glands, which 
are saccular in M. expansa, linear in 21. benedeni and totally absent in il7. denticulata. 

Blialerao [1935] records the occurrence of all these three species in certain localities 
ot India. 21. expansa appears to be by far the commonest and most widespread 
species in the world and in India too. The morphology of this parasite has been 
iairly well studied by a number of helminthologists in different countries. The 
object of this article is to record some interesting observations of diagnostic value 
and to stress the importance of this worm as a significant etiological agent in causing 
mortality in young stock, particularly buffalo calves. Hitherto not much attention 
has been focussed on this parasite and the consensus of helminthological opinion 
holds only Ascaris as a common cause of calf-mortality in buffaloes. 

During the last four years the writer has been critically studying a large collection 
of materials of this parasite from sheep, goats, cattle and buffaloes from different 
localities in Bihar (India), and has made some observations on the morphology of the 
adult worm and its eggs, which are described below and illustrated. Recently, some 
evidence was derived from a post-mortem case on the significance of this parasite in 
causing death of a buffalo calf ; and it is believed that a thorough inquiry may bring 
out valuable information about this parasite as a factor responsible for heavy calf- 
mortality in this country, particularly buffalo calves. 

The adult 

The morphology of the adult worm in general agrees with the descriptions 
furnished by previous authors. In a single specimen, collected from a sheep at 
Daltonganj, the arrangement of the testes showed some variations in that they were 
grouped in some segments in the form of two triangles, one on either side, which 
did not meet together in the mid-line (Fig. 1). This was the distinctive feature 
of the species M. tngonophora, proposed by Stiles and Hassall in the year 1893. 

Theiler [1924], doubting its specific value, states that “ my experience is that the 
testes in 21. expansa may be roughly arranged in two broad triangles which usually 
meet in the mid-line, or in a continuous band thinning slightly towards the mid-line,, 
or they may be as numerous in the median field as elsewhere ’. She continues 
further that “ all tliree tj^es may be found in one individual or only one t}q)e may be I 

present”. Baer [1927] in his “ Monographie des Anoplocephalidae ”, nevertheless, 
maintained this species. Taylor [1928] after examining a series of segments of several 
worms noted the variable nature of this character even in the segments of the same 
individual. His photographic illustrations are valuable in this connection. Again, 

Southwell [1930] described this feature in young segments of M. benedeni. In the 
present study, Taylor’s observations are confirmed. 
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Different descriptions and measurements W been given by different autliors for 
tile eggs of M, expansa and tlie illustrations furnislied by them are so varyiiif^ and 
confusing ^tattbe laboratory man is often baffled. Baylis [1929] records that the 
egrgs measure O'Oo to 0-07 mm. m diameter and figures them as spherical in shape 
Bhaleraos [1935] measurements are 0-050-0-090 mm. for diameto and his tevt- 
figm-e also indicates that they are spherical in shape. But, Blonnig [1950] describes 
them as somewhat triangular in shape, containing a well developed pyriform annara- 
tus, and measuring 56-67 g. in diameter. appara- 

In the present study the fresh eggs examined in a series of faecal samples by su»ar 
floatation method presented a different picture altogether. They wre Sher 
spherical nor triangular but had rather a rhomboidal shape, the sides of which 
m^ured 40-5o p. and the diameter 60-65 p. Instances of individual variations feom 
Irmngular to spherical shape were met with but very rarely. These are all illustra 
ted by furnishing camera lucida drawings pFig. 2]. Examination of tLse evl 
m ut^ro m stoned preparations of the segments did not show any uniformit^S 
constancy in their morphology, as they were shrivelled up presenting spherical 

for the variations m observations of the previous authors. Monnig’s Floe dll 

Pathogenicity 

XV controversy exists in tbe available literature over the pathogenicity 

Momu^ [19o0], however, maintains that heavy infestations with this parasite are 
common but even one or a few worms are able to produce disease. ^ 

[1948], while recording an epizootic of monieziasis in sheep in France 
with losses ranging from 6 to 25 per cent, observed that although the infected aiSTals 
were in good condition, the death was sudden. Kates and Goldberg [1949 and 1951] 

that cbmeal symptoms or any observable injiirio^ effect and 

that there was no significant retardation in growth or differences in weight. Hansen 
however, noticed retardation in growth and some reduction 
m the haemoglobin and the packed cell volume of erjffhrocytes, with loss in market- 
able weight m lambs infected experimentally with M. expansa. Link and his 
associates [1950] also supported that heavy infestation with M. expansa was 
considered to be the cause of severe loss in a calf-herd in Illinois. Harries [1953] 
found that m a sheep flock heavily infected with M. expansa, both the ewS aShe 
lambs were m poor condition and there was some mortality. 

Infection of ruminants with this parasite, particularly lambs, kids and calves 
IS not uncommon in India. Bhaierao [1947] remarked that iu india infection with 
expansa very heavy m some localities and caused considerable mortality 
among livestock, particularly in ovines. He observed that the records of a !heep 
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■breeding farm near ]\Iysore sEowed that nearly 90 per cent lambs succnmbod amminlly 
to the infection of this parasite. The infected animal shows progressiv(‘, ananmic 
and debilitating symptoms and retardation in growth. The jideetion has, 
however, been rarely held to be of any pathological significance m bullafo caJvi'S, 
The following case report will illustrate its pathogenicity and sigmlunm-c. a,s an 
etiological agent for calf-mortality in buffirloes : 

'‘ On the 6th May, 1955 five buffalo calves were brought at (In' Bihar Yid i'i-i- 
nary College Laboratory for some safety tests of th(> newly evolvcil 
Bain’s H. S. vaccine. One of these died on the 1 Itli i\ra,y after show- 
ing the following daily temperatures recorded both in morning and 
evening. The animal was about ten months old and the general con- 
dition was suspicious of helminthiasis. 



(The animal was given 2 c.c. of the Bain’s H.S. vaccine on 9-6-66 in the neck 
region without any reaction.) 

The general post-mortem picture was that of extreme anaemia and debility. 
Eats were gelatinised, the peritoneal cavity contained about 8 oz. of serous Huid 
and the gall bladder about 4 oz. of greenish bile. The small intestine was congested 
throughout and two long strobilae, measuring about 460 c.m. in length, of wliat w^as 
subsequently identified as 'Moniezia expansa were present. Caecum contained 
only a few examples of Trichuris ovis. The general post-mortem character suggested 
that the animal died of inanition due to Moniezia infection. Examination of smears 
from heart blood proved negative and the faecal sample showed numerous eggs of 
M. expansa and a few of T, ovis. 

The remaining test-animals were then thoroughly examined for Indminthiasis 
by regular examination of faecal samples. Three of these showed infection with 
Moniezia and it was observed that mucous flakes were often discharged with tlie 
faeces. Entangled with the mucous flakes were often found a few eggs of the parasite 
{Moniezia). The infected animals were not in ‘proper condition. 
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SUMMAEY 

1. Some observations on the arrangement of tbe testes in Moniezia expansa 
are recorded with illustration in confirmation of tbe findings of some previous 
authors. This supports invalidation of the species M. triqonopliora Stiles and 
Hassall,[1893], 

2. An illustrated account of the morphology of the eggs of M. expansa is fur- 
nished in settlement of the disputed variations in their shape and size appearing 
in the existing text books. 

3. A case of monieziasis in a buffalo calf is described to illustrate its pathoge.ni- 
city and significance as an etiological agent for oalf-mortality in buffaloes. 
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in-vitro trials of some new anti-tuberculous 

COMPOUNDS— I* 

By M. E. Dhanda, Gaotbae Sitoh, M. P. Khaee and J, M. Ball 

(Received for puHication on December 1, 19i;5) 

metals in human 

ornovoac. u ^mnbating infection due to Mycobacterium tuberculosis, mxLch 
coTunmiTicl^*^ witnessed in the chemotherapy of this disease. Each promising 
assessed quantitatively for its activity in the test-tube and in 
A , ®J™aIs before being introduced to the veterinary and human medicine. 

stsrtPfl^vfil ^ pioneer work on these lines against tubercle bacillus was 

sraried with the experimental trial of sulphanilamide by Eich and Pollis [19381. 

literature on this subject that has since accumulated has 
^l^mcian with more elfective weapons for fighting the scourge, e.g. 
noirii ‘'^™^^®“^®^^^P^®%^l®'l'liiO‘'5emiearba2:one), PAS (para-amino-salicyiic 

HA for o bso-nicotmio acid hydrazide), etc. None of the compounds synthesised 
ho’vvever, rid the system, of all the bacteria responsible for the disease 
, ‘onsequently, quest for more effective drugs against tuberculosis continues. 

oTv. search for more efficient anti-tuberculous compounds, the chemist has 

°7 1^®®^ guided by the revelation of the chemical structure of the 

win Itself. The presence of fatty acids in the superficial layer of the 

us ed Robinson [1940] to conjecture the suitability of lipophilic and basic 
compounds as potent remedies against tubercular infection. With the same object 
in view he authors have tested in-vitro the anti-tuberculous activity of several 
aoy^- -aminodiphenyls and their N-4-diphenylyl amidines. Ortho, meta and para- 
creso mic acid hydrazides and their substituted N'-benzylidene derivatives have also 
een es ed in pursuance of the findings of Buii Hoi [1952] in respect of anti-tuber- 
ou ous properties of non-pj’iidinic hydrazides, especially in the hope of being able 
to correlate their structural features ivith activity. ■ ^ ^ 

Although the authors are aware of the absence of quantitative relationship 
ween , e vn-vitro and in-vivo activities of drugs against infective agents ; trials in 
guinea-pigs were, like many other workers, omitted in the preliminary stage in 
order to conserve time, funds and labour. 

Material and Method 

lx l^acteriostatio properties of these compounds were studied on floating 
oil me pellicles, the use of submerged cultures for the purpose having been abandoned 
or want of adequate number of colorimetrically matched tubes. 

•^■Work conducted under the aegis ofThe Indian Council of Agriciiltural Research ^ 
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The. synthetic medium employed for these trials had, the hdlowing composi- 


I-Asparagin 

14*0 gm. 

Dipotassium phosphate 
(Ka HPCVSHgO) 

1'8 gm. 

Sodium citrate 

(Na3CeH5 0y5i-H20) 

0-9 gm. 

Magnesium sulphate 
(Mg. SO^maO) 

i'5 gm. 

Ferric citrate scales 

0-3 gm. 

Dextrose 

1()‘0 gm. 

Glycerol G. P. 

100*0 gm. 

Distilled, water 

iipto 1, litre 

Reaction ; PH7. 



Sterilisatioii hy autoclaving at 11 to 12 lb. for 25 imnutes. 

As all the compounds synthesised were sparingly soluble in water, they were 
added to the medium in the form of suspensions obtained by triturating 50 mgm. 
of each separately in 5 ml. quantities of 0-15 per cent aqueous agar solution and 
sterilising in an autoclave at 10-1 1 lb. pressure for 25 minutes. 1 ml . of the suspension, 
was added, with sterile precautions, to 09 ml. of the syutlnstie. medium conta,intid 
in each flask. Two sets of trials were put up. in duplicate, onti without agar 
and the other with 0*15 per cent agai' incorporated in the imHlium to render it m.orc 
viscous so as to increase its capacity for holding insoluble parllcle.s in suspension; 
control flasks without drugs as also with known anti-tuberoulous drugs, like INH, 
were kept in each series for conqiarison. 

The culture of Mycotuherculosis used for this trial was of the. strain .P,N, a 
human, virulent type maintained at this Institute for tubercuiliu priqiaration and 
passaged occasionally through guinea-pigs for retaining virulent'. Young (12 
days’ old) vigorously growing culture in tlie form of a thin surface pellicle on gly- 
cerine broth was used for seeding the experimental and control flasks. Bo far as 
possible, uniformity in the size of inoculum in each flask was aimed at. 

Results 

Comparative observations against drug-free controls were made at w'eekly 
intervals for three wmeks and the results are presented in Tabh', I. It will be seen 
that compounds No. 9, 13, and 18 compared favourably with p-amiuo-a-]>henyl 
pyridine and INH* in their in-vitro anti-tuberculous activity, wdiile c-ompound 1 
tended to approach that limit. 


*Isones (Dumex) tablets of 60 mg. each wero used for tliis trial. 
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the f 

n»rf;» «’ r *“ expected only in the event of dine inhibition bcinv 

Lge L ^mpt^veTtudv T6 witbout 

half o' « -o«> ^ 

tion ^at\rr«“Lf oeStt ”'’• '’i®’ ” ^''“rring an appreciable inhibi- 

INH and PAS; the results obtatarf are 

Discussion , 

Ref. N ™18) to b™‘'effLth.t L”inH M p\s“ 

^“rauSfntiontiif 

i»'!£S=?# =IES5 

for tile disadvantao-p of hnh nf f iiave got to be evaluated at a credit 

solubility as also for the through the medium on account of low 

to IiraiLd PAS whlh do art ailowTw‘™*r't°'*'*fo“^^^ as compared 
trations at each ^ution P^duction of comparable molar concen- 

tra^y^7e™ctatL*^Ve'“^^^^^ f T®“o ' **’ “^deration. Con- 

the in° sS a mZ’ 't ra"*“* ’>"™ incorporated for keeping 

inmost of the oases it allSTett bctto than the agar-free medium ; 

a lower drug a ctivitv Th p^ growth of M^jco. tuberculosis, indicating thereby, 

sibilityo/th; drags'*™ viscosity of the medimn, reduces the diffu- 

(u) The presence of agar provides an alternative surface for drug absorption. 

_ Although protracted trials of the kind presented in TT ,1^ + • 
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(1) Date of cultiiring— 7-7-64 (observations made on the IStJi, 22nd and 29tli Jnly, 1964). 

(2) Numerals after the sign indicate the extent of growth {e.g, -f 3^ is to be taken as + + + ±)- 

(3) One plius in the first observation approximates to the size of the inoculum. 



Control— Without drug | Without agar 


Showing the in»vitro anti-tuberculous activity of comjjoumls No. i, 9, IS, and 18 vis a vis INH and PAS at varying dilutions 


September, 1956 ] 


M. R. DHANDA et. 0,1. 
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Remarks 

►Comparable with INH and 
PAS. 

Amount of growth at various drug concentrations 

1-0 mg, 
per cent 

. + + 

? + + + + 1 + + + 1 + 1 t 1 

the 

9 S 

+ 1 + 1 + I + 1 + 1 + j + + 

+ + 

■ 

5 mg, 
per cent 

+ 1 + 1 + 1 + 1 + i + i + + 

+ + 

7-0 mg. 
per cent 

+ 1 + 1 + 1 + 1 + 1 + ! + + 

+ + 

10 mg. 
per cent 

+ 1 + 1 + 1 + 1 + 1 + i + + 

+ + 

Date of 
observation 

Ui »0 lO »£p >0 >0 lo w ‘9 , ‘9 »9 

S3 S 23 2h S 2^ 23 

00 060606060606000000060006 00 

1-1 (Tl rM f-l M i-t (M rH c-l r-i W i-l 

Date of 
inoculation 

8-12-54 

. 

Compound 

m. 

1 

■9 

13 

18 

INH 

PAS 

Control 






One + at first observation indicates almost tbe size of the inoculum . 
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Summary 

_ Thirtj-four^ conipomicls have been tested m-wiro for their anti-tiilx'reiiloiis 
activity, only four of which have shown promise; correlation of their lioliophihc 
na,tiire and basicity with activity could not be established. 
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LUMBAR PARALYSIS IN SHEEP AND GOATS 

By Radhey Mohan Ssarma^ and H. M. Bhatia^ 

(Received for publication on April S, 1955) 

obscure disease lias been occurring amongst sheep and goats at the Govern- 
X ^ment Livestock I'arm, Hissar almost every year since 1944. It was, however, 
observed for the first time in 1935 at the farm.. The disease is of seasonal occurrence 
and prevails from the beginning of September to the end of November or beginning 
of December. All breeds of sheep, i.e. Bikaneri, Hissari and Lohi and all breeds of 
goats, Betal, Hill, Desi and Angora maintained at the farm were found affected 
irrespective of the age of the animal. 

Symptoms 

The symptoms observed in affected cases are : Staggering gait, inco-ordination 
of movement of hind legs which are carried wide apart, weakness, lying down, 
inability to stand and general dullness. The animal seems to be drunk and reels 
to and fro. There is no appreciable rise of temperature. It may be subnormal 
in advanced stages of the disease. The animal keeps on feeding even when lying 
down, if hand fed. There is generally no irregularity of the bowels nor complete 
loss of sensation of any part. The course of the disease is protracted and varies 
from one to three weeks. In later stages the affected animal keeps on lying in a 
very^ helpless condition and one generally thinks that it would die during the night 
but it lingers on for a number of days. 

'Post-mortem lesions 

Post-mortem lesions show engorgement of the blood vessels of brain, con- T 

gestion of the brain substance and spinal cord. The piameter shows pin point - 

haemorrhages. In chronic cases, both in sheep and goats, there is appreciable , ; 

inflammation of the abomasum and of the small intestines. Kidneys in some ? 

oases show congestion. Heart, lungs and liver are usually normal. * p 

Little is known about nervous diseases of sheep and goats. The literature on ^ 

this subject has been reviewed by Innes [I960]. Emoto [1923] reported paralysis I 

among goats in Japan which occurred from 1911 to 1924 amongst animals as im- [; 

ported from Switzerland. He mentioned that the disease has been seen each year f- 

in the late summer and autmnn and that adult animals were usually affected. He 
designated the condition as a non-pimdent lymphocytic meningitis with cerebro- "■ 

spinal malacia. Crawford [1939-42] made observations on a disease of goats known » 

as “Lumbar Paralysis” which occurred in Ceylon amongst animals imported from 
India or their progeny. He reported that there was motor weakness and posterior : 

inco-ordination and the onset of the disease was sometimes dramatically sudden ; A 

there was no rise of temperature in affected cases and that the course of the disease 
was either acute or subacute. He could neither transmit the disease by sub-cuta- ' 

neous or intramuscular inoculation of brain and cord emulsions into healthy goats, ; 

rabbits, guineapigs and mice, nor observe growth of any pathogenic organism on 
cultural examination of blood, spinal cord and brain of the typical cases» Em^ther ^ 

1 Govt. Livestock Farm, Hissar L 

2 Punjab College of Veterinary Science and Animal Husbandry, Hissar I 
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woriv in Ceylon by Pillai, Mabmootb and Malkani [1950] coir/ij'int'd flnuvCord’.s 
findings and revealed that the disease affected a variety of Indian hrecd.s itnporl.ed 
into Ceylon— Jamnapari, Sindhi, Kamoris, Alandi, Bcngalori and in ci’ossc's ix'i wcirn 
these and local Ceylon goats. Gill [1931] reported the inoideiKtc. of circling diw'asc in 
sheep in Xew Zealand due to ListereUa Erysipelotlirix inonof-ylogcncs. Iving 
[1940] described an outbreak of listerellosis in goats in tlni C.H.A.,'as 'diss(*niina,l,cd 
enceplialoinyelitis -with granulomatous lesions almost restrict(‘( I io Hk' brain wiem, 
the changes were regarded as a variety of myelin loss. Olafsoii [I94()j, Gilford aaid’ 
EvelethJ1942] and Kaplan and Lager [1945] reported isolated ca,scs of lis((>r('ll()sis 
in the II.S.A. Annual reports of the Indian Veterinary liesearch Inslilule [1932-121 
shoAv that Caprine Paralysis existed in India and that tin*, disease could not ])e 
successfully transmitted. The histopathological examination of (HMvbral tml (lx a nd 
spinal cord showed meningeal congestion and haemorrhage, jx'rivascular infill ra- 
tions, neuronophagia, and destruction of nerve cells. The exact eti(»]()<>T of the 
disease could not, liowcver, be established. The possibility of tlie tlisea,s(> being dtie 
to pojsoning with Lathjms saimis or some other fodder poisoning was cxdudcd bv 
CraAvlord loc. cit by feeding experiments with a variety (d j)IaiilH. Sliv])i.)c(.cc>ll 
mloction was at onetime considered to bo the cmise of fh(i(-()n(Ii(,i(.n bm la,t(>r(>xjw)'i- 
mcmlal work did not support this view. Yaiuagwa, Shoh(», Ta,na,ka, it. o/., | li).i i..| 7 | 
attributed this condition to injuries to the brain and spina.l coed 1)\’ imnialiit'e 
and termed this condition as Setariods. Luk's, Mhoho a.nd I’ilfd 
[1952J reported pathological studies on this condition and siipnorlad Ha, ,lai.;ines<^ 
workers ^ viewpoint. Iyer and Seetharaman [1953] atfribiduil <‘ast‘,s of boviiu' 


f J'Sra"® .t thia fo„„ 

B 'spleen, liver, kidneys, brain and si.inal (an-d of ihe 

affected cases on microscopical examination did not show the piviont'o of •mv naiho 
gemcorgamsmsor protozoan parasite. Materials from tluL. V ! , d 


(2) Several attempts were made from year to year to transmit Hu. ,11- ■ , * 4 

Dif^se Wigafaon Section, Indian Veterinary Eef«aiT Zt ' , 

Eeeearcl Officer. ZZe wStt.S «' tl'o 

nofbe rcZlt^ ‘^heir^xpoZnteTuTZo fwctould 


September, 1956 ' 


M. SHAEMA AND H. M. BHATIA 


W Once It ™ suspected that this condition may he due to the animal 
eat ng certain poisonous weeds and grasses. A botanist from the Forest 
Institute, Dchia Dun visited the farm and collected 102 samples of different weeds 
poiionous '' reported the following weeds and grasses to be 

(') huhiamimi (vii) FarsattM- 

(vui, (ix) Frmu. Je^eMns 

Accordingly pieces of spleen, hvet, kidneys and stomach wall and stomach 
contents torn a number of cases that died of the disease were sent to the Chemical 
Exaimners of the Punjab and Uttar Pradesh Oovetmnents bat no poison could be 
detected m any of the materials sent. 

(4) Pieces of brain and spinal cord from three cases of the disease on histo- 
])athok)pcal examination at the Indian Veterinary Research Institute, Izatnagar, 
revealed clianges associated with emephahmijelitis such as haemorrhagic foci, 
ncuromphagm end mnve cell degeneration. The whole brain and long pieces of 
spinal cold I rom diderent parts of the vertebral column of a typical case of the disease 
were also sent to the Research Officer, Disease Investigation Section, Indian 
Vetorinary Research Institute, Izatnagar for detailed histopathologioal studies as 
desired by limes. The changes observed were : 

Gerebrmn. Congestion, focal necrosis and slight but distinct' neiirdnophagia. 
Xhere was congestion of the membranes as well. 

Cerebdlmn, Capillary congestion and slight but distinct neiironophagia. 

Medulla ^ oblongata and sgnnal cord. There was only slight congestion. No 
.neiironophagia could be detected. Careful examination of sections from various 
parts proved negative for helminthic infection. 

On the other hand similar examination of the pieces of brain and spinal cord 
from four other typically affected cases failed to reveal any of the above mentioned 
pathological changes. 

(5) The Research Officer, Disease Investigation, Indian Veterinary Research 
Institute, on the basis o early histopathologioal studies felt that the disease might 
be of virus origin. lie, therefore, advised vaccination of healthy stock with a 4per 
cent carbolised brain emulsion prepared from the brain substance of a typical case 
of the disease destro yed in extremis. One hundred and twenty-six goats and 
108_ sheep were vaccinated with the above vaccine in three batches 
during the years 1950-53. An equal number of these animals of the same age-gronp 
were kept as controls under identical conditions of feeding and management for 
comparative study. Results judged on 150 vaccinated animals showed that ten cases 
of the disease occurred in the two groups, six in the vaccinated and four in the 
control group. It was also noticed that one animal, male goat No. 515, which 
suffered from the disease in 1950 in spite of the vaccination, had a second attack in 
1951 and a third attack in 1952. The third attack was as severe as the Second. 
This work showed that vaccination had no good effect and that one or more 
attacks of the disease did not confer any protection against a subsequent attack. 
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(6) The possibility of the disea.-.e being due to Listerella infection was roasoiuihly 
excluded by subjecting serum samples from 11 recovered cases ol: the disease to 
agglutination test for listerellosis at the Indian Vetermary Pesoarcli. institute, 
Mukteswar. Nine samples proved negative and two gave doubtful rcac.i.ion wJien 
tested with antigen prepared from Mukteswar stock Listerella cuK ui e. 

(7) Attempts were made to grow the so called virus of the. disease on chorio- 
allantoic membrane of the developing chick embryo. The material was passed in 
four passages. No satisfactory and uniform results could be aehim ed. diicri" 
were no lesions on the embryos after death. There "was only congestion and 
haemorrhage in some oases. 

(8) In view ofthe fact that the disease could not be transmitted in spite of repea- 
ted experiments, and that it appeared in the vaccinated animals, it is likely that the 
disease in question is not of virus origin. The inability to demonstrate any bacteria 
in blood, brain substance, and cerebrospinal fluid by microscopical, cultural and 
serological tests excludes the possibility of a bacterial infection. Negative rt^sulls 
on chemical analysis of samples of fodder fed to these animals, and viscera, from 
affected cases point to the absence of any fodder or other poisoniug. 

In consideration ofthe above observations coupled wiih <‘.liui<‘al symptoms shown 
by the affected cases and findings of Johnson, Hamilton, Nevons aiul Holey j.HbbS] 
recording more or less similar condition in the calf due to thiamine, chbicimicy, it, 
was suspected that the disease in question may be a vitaminosis B,. It was, thoi'eiore, 
considered desirable to give a trial to thiamin administration. Sixteen eases of 
the disease (11 caprine and 5 ovines) were divided into two groups wiih 8 auinials iji 
each group. Animals in group No. 1 were treated with vitamiu B, (Beriii), a, 
preparation of Glaxo Laboratories (India) Ltd., by intTamristJular rontt', and by 
mouth, Animals in group No. 2 were not given any treatment. Animals in, botli 
the groups were kept in the hospital under identical conditiGn.s of ftnulijig aiul 
management. Seven animals (4 caprine and 3 ovine) got cured in group No. J. 
Out ofthe 7 cured cases, one goat had a relapse about one month aft (U’ t;lie t real mejit 
and died. In group No. 2, 7 animals died and one recovered without any trfia,t:.ment. 

The results are tabulated below : 


Group of animals 

No. of 

, animals ' 

Oured j 

Died 

Poi'ccmtagcf 

r(i(‘.uv('ry 

1. Vitamin treated 

S 

■ 7* 

1 

87'6 

2. Non-treated 

8 

1 

7 

12-5 


*One goat out of seven cured cases had a relapse one month after the treatment and died. 


The line of treatment consisted in the intramuscular administration of 1 o.c. 
of Berin, 100 mg, each c.c. daily for the first 6 days followed by 1 c.e. of Beriu 
on alternate days dining the second week. The animals wore given orally 
6 Berin tablets, 10 mg. each tablet on the days when no injection.s were given. 


Sejjiembcj:, 11)50 j 
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Oxdiiiiiiiiy ilic Oiiacs rciuoyciod after tlie jBxst 6 iDjectioDs, Some required treatment 
during tlio .second week. Tlie treatment was, however, continued for two weeks. 
It wa.s ]UJr])oscly given for a longer time to avoid occurrence of any relEipse. The 
above dose.s were fur adult animals, J’or young kids and lambs, the dose.s were 
reduced ac-(‘.i>rdi ugly. 

The r(5.suU.s obtained in the above trial were encouraging and, wairanted further 
work in this ilirer'.t.ion. Consequently 28 more cases were given the above treatment 
during the. period frntn 11)50 to 1955. Out of these 28 cases thus treated, 22 made 
coin])lct(i i(U‘, every, two showed partial improvement and four died. These results 
indi(!ate i hat vitamin Bj has some x^art to play in the causation of the disease. It 
is believed that vitamin B is normally synthesised in the rumen ot ruminants and, 
idicrcfore, it is contended that ordinarily there is no deficiency of this vitamin in 
the polygastric animals. It is likely that some factors such as deficiency of trace 
cleimmts like copper, cobalt and iron may be interfering with the normal synthesis 
of vitamin B comph'X in these animals. 

l9) Ac(‘onliiigly a mixture ctuisisting of cobalt sulphate 20 mg., coxjper sulphate 
2h mg. and ferrous suiphat.e 100 mg. was administered once every week for 6 months 
frr.ni l.'^t April li> :)Ut li S(>plem])er ftu two con.seciitive years to a total of 92 lambs, 
50 ih^lal gont.s and 20 IkUal kids. An equal number of these animals were kept as 
c<mtrols under identical c.oiulitions of feeding and management for comparative 
study. The r<‘, suits wen' ]iidg(ul at the end of the usual .season of the disease and it 
wa.s observed that 12 animals from the two groups developed the disease, 
thr(i(' from t-lu'- treati'd a.nd 9 from the untreated group. These observations indicate 
t hat delhh'iie.y of t he above t ra<‘e elements may be x^aying some role in the causation 
(if tlu' di.st'a.se. To obi ain direct evideiK^e in this direction, five samples of suspected 
fodder obtained from i.Iu' grazing fields <d Chhaoni block and Goat Breeding Section 
w<‘r(i sent 1<i the lleatl of ih(' .Division of Animal Nutrition, Indian Veterinary 
Research lustitiile, l/.atnagar for estimation of their copper, cobalt and iron con- 
l.emts. Ib'sults received in respect, of i.wo .samifies .showW that there was a definite 
deiicieiicy of coppc!i' in <tn(' .sample juid (‘.olialt content in it was on the border line. 

( I d) Tlu‘ eiVeci of fe.ediiig gnun ration — a rich .source of vitamin B — at one pound 
per goat pen day, for (\ months from l.st June, to 3()th November, on. the incidence 
of Imnher ])nra,iysis was studie<l on 52 goats. A similar number of these animals 
of identical age group wi'n* k(q)t as controls for comj)arative .study. Four ani- 
mals from t he i.wo groups de.velopivl the disease, one from the grain-fed-group and 
5 from the. coni rol grou[». 

(11) 'rii(' propliv'liie.t.ic value of .Diethyl carb'amyl-4 methyl piperazine citrate— 
‘rifeivazan" (a. ]>repuratiuu of .Lederle. Laboratories), prescribed by Shoho [1952], 
was st miied on 57 male. ki<ls, 25 gout.s and 6 lambs of this farm. A similar number 
of I hese animais, of I in*, same age-group and kept under identical conditions of feed- 
ing uiul muuag<>ttu>.ut, wen^ left a,s controls. The dose given was 20-30 mgm,/kg. of 
body wi'iglit . Tlu* drag wa.s administered about 20 days before the usual time of 
o(*cnrrencc of the disease. ■Resnli.s obtained showed that two cases of the disease, 
(Ui-C in each group w<‘i’e eucounlered amongst the experimental animals. 

15 AR/r>() ^ 
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Work so far carried out here indicates that deficiency of vitamin Bj in sheep 
and goats plays some part in the etiology of lumbar paralysis. It lias not ])ecn 
possible to establish so far as to whether the deficiency is primary, i.e* as a result of 
deficiency of the vitamin in the fodder or is secondary, i.e. due to some factors 
causing interference in the vitamin B complex in the rumen of the animals. The 
possibility of trace elements, copper, cobalt and iron has been explored and it 
appears that copper and cobalt may be the factors responsible for interfering with 
the vitamin B synthesis in rumen of the affected animals. 

Summary 

1. An obscure disease occurring amongst sheep and goats at the Government 
Livestock Farm, Hissar has been described. 

2. The results obtained with administration of thiamine in the treatment of 
clinical cases of the disease have been reported to be encouraging. 

3. The effect of administration of trace elements, copper, cobalt and iron, on 
the incidence of the disease has been studied and it appears that a deficiency of 
trace elements plays some part in the causation of the disease. 

4. It has neither been possible to isolate any pathogenic organism from tlie 
affected cases, nor the disease could be reproduced in sheep, goats and laboratoi’y 
animals. 
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ACUTE THEILERIASIS IN SHEEP 


By K. .Bag H. VACUA Rj and A. Madhavakrishna Reddy, Veterinary InvestigatioK 
Officer’s Laboratory, Hyderabad-Deccan 

(Received for publication on February 13, 1955) 

A perusal of the available literature on the subject of theileriasis in sheep 
indicates that only two species of Theileria parasites have so far been 

recorded in sheep and goats and designated as Theileria ovis and Theilena herc%> 
The former parasite is considered non-pathogenic because it does not produce any 
clinical symptoms of disease while the latter is associated with a definite and recog- 
nisable fatal disease. In Theileria herd infection, besides the small ringmr rod 
shaped parasites in the red blood cells of sheep and goats, structures which are 
interpreted as Koch’s blue bodies have been encountered in blood and organs 
including bone-marrow. 

During the monsoon frequent deaths at the Mahbubnagar Barm 
occurred in sheep and the Manager who was unable to diagnose the cause of death 
sought the help of the senior author who visited the place of outbreak and examined 
the (11) ailing cases. On examination of blood smears it was found that the cause 
of death was acute theileriasis. These theilerial parasites were found along with 
Koch’s blue bodies, both free and in the large mononuclear leucocytes, in the blood 
smears. 

A lamb of about one year age was sub-inoculated intravenously with 20 o.c. 
of blood direct from an ailing case showing high temperature and theilerial parasites 
with Koch’s blue bodies in the circulatory system. This lamb reacted after 16 
days and the strain has been maintained in the laboratory. 

The article is a preliminary note and the detailed expeiiments covering 
all the aspects with regard to modes of infection, treatment, method of immunisation, 
preventive measures, etc. are on hand and are being worked in greater detail and the 
data accruing on this will form the subject matter of a further detailed report. 

With a view to find out the host specificity of the strain, 6 goats, 2 buff-calves 
and one cow-calf were sub-inoculated intravenously with 20 c.c. of blood, but all 
these animals proved refractory to infection, whereas all the sheep sub-inoculated 
simultaneously along with these animals in batches on different dates with the same 
strain had reacted and succumbed to the disease, proving thereby that the streiii is 
specific only to sheep. Two rabbits and two guineapigs which also received 6 and 
3 c.c. of virulent blood respectively did not react. 
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According to literatare tlie pathogenic strain of theileria, viz. TJmlena herci, 
is a parasite which affects both sheep and goats. But the strain, whicJv \vt^ have on 
hand, appears to distinguish itself from TJmileria lierci m being specilic to sheep 
only in our host specificity experiments conducted so far. A.t first wc; .hazarded 
to call it a new strain, of which there seems to be very little doulit, yet W('. nvlrain to 
call it so until we complete our programmed work on all aspects. 

Sulphamczathine 331/3 per cent when inoculated intravenously in dosi^s ()(' 
5 to 7 G,c. supported daily by half the initial dose, gave roughly 70 per coni r( covciies. 
Few deaths which could not be avoided in the apparently recovering cases about . 
one week after their reaching normal temperature were due to extreme emaciation 
and damage caused by the disease to the vital organs like liver, spleen, kidm^ys and 
lymphatic and alimentary systems and aggravated by heavy Avorm burden. These 
cases Avere microscopically negative for the presence of the parasites on death. 

The disease could be controlled satisfactorily by res(.)rting to dipping and Copper's 
dip, a patent, Avas utilised in the field for this purpose. Tavo vaiieties of licks liavc 
been collected off the ailing sheep and those arc (i) Jlifaloniiiia 
(Gervais, 18-14) and (ii) Rliipcep/inhs IinC'DKqiliysahnilcfi (Su})ino), thci former lu'hig 
predominant. Experiments are designed to transmit the (liseas(‘. thnnigh thi', agency 
of ticks and their progeny to see Avhether one or both the species of I hc uIkjvc men- 
tioned ticks are vectors in. this disease. 
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CYTOLOGICAL, PHYSIOLOGICAL AND CHEMICAL 

STLFDIES OF EGYPTIAN BUFFALO BLOOD 

By E.S.E. Hafezi and A. Anwab,2 
(Received for publication on June 8, 1955) 

(with one Test-Figure) 

T he comparative study of the normal values of blood constituents and the 
physiological variations which occur in the absence of any definite pathological 
condition, is of great academic and practical importance for clinical hematology 
and animal husbandry especially in the tropics, since certain blood components 

are related to heat tolerance, environmental stress and disease immunity. 

Normal hematological values vary considerably amongst different classes of 
farm animals. In general the erythrocyte count is inversely proportional to the 
body size of the species. In man, horse, swine, dog and cat the neutrophils are 
the most frequent leucocytes while in ruminants, laboratory rodents and chicken 
the Ijmiphocytes are predominant [Olsen, 1937]* 

In this respect the hematological values of the Egyptian buffalo Bos, (Bubalus), 
huhalis, L. were determined. 

Material and Methods 

Experhnental animals 

Thirty healthy adult Egyptian buffalo-cows aged from three to ten years were 
available at the Animal Production Research Farm, Faculty of Agriculture, Uni- 
versity of Cairo, Giza. Blood samples were taken for the cjffological, physiological 
and chemical studies during the period from January to April, 1953. 

Technique 

1, Gytological studies. Four smears were prepared from each blood sample.^ 
They were stained with Delafield Hematoxylin and Eosin, Giemsa stain, Wright’s'- 
stain and Leishman’s stain. The corpuscle diameters were measured using the- 
stage micrometer and the micrometric eye-piece. A Thoma-Zeis hemocyfcometer' 
was used for the erythrocyte and leucocyte counts. 

2. Physiological studies. The specific gravity of the whole blood was measured' 
using the copper sulphate method of Weises [1950], the pH number using 
“ Beckman ” pH meter, the sedimentation rate after one hour in “ Westergeren ” 
pipettes and the clotting time using “ Sabrazs ” capillary tubes. Hemoglobin, 
content was determined colorimetrically using a “ Halden ” hemoglobinometer 
and the hematocrit using “ Wintrobe ” tubes in a centrifuge of 3000 rotations per 
minute for 30 minutes. 


(1) Faculty of Agriculture, University of Cairo, Egypt. Present address : The Worcester- 

Foundation for Experimental Biology, Shrewsbury, Mass., U.S.A. 

(2) Ministry of Agriculture, Cairo, Egypt. 
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3 Chemical studies. Whole blood sugar was determined using the method 
of Folin and Wu, [1920], the plasma proteins and the non-protein-mtrogen Iraotions 
using the technique of Van Slyke and Cullen [1914], plasma sodium using the uranyl- 
zinc-acetate method of Weinbach [1935], potassium using the technique ot Looney 
and Dyer [1942], calcium using that of Roe and Kahn [1929] and pliosphorus using 
the technique of Fiske and Subbaraw [1926]. 

Results 

The average diameter and the differential count of the blood cells from normal 
healthy animals are shown in Table I (see also Fig. I). 

Table I 


Gytological constants of the blood 


Blood cell 

i ' ■ ■■■■'. 

Average diameter 
(microns) 

' Oount/mra. on. 

Range Avorago ±8* IL 

Erythrocytes 

S'5 

,'J.75xlO« ~-7..'5XlO« 

0-8xl0''-;,t0-r>l7 

lymphocytes i 

6'8 



Leucocytes monocytes 

neutrophils , 

15-7 

11-3 

5.6 Xl0»— 9-Ox 10» 

(5-7xlO''’±0-670 

eosinophils 

11-8 



basophils , 

11-8 




The specific gravity of the whole blood ranged from 1*050 to 1*070 with an 
average of 1*058 gm./ml. The pH nimiber varied within narrow limits of 7*35 
to 7*60. The sedimentation rate after one-hour period ranged from 2 to 8 with an 
average of 6 mm. while the clotting time ranged from b*0 to 7*26 minutes with an 
average of 6*75 minutes. Hemoglobin content ranged from 11*04 to 15*18 gm. 
per 100 ml. of lilood with an average of 12*98 gm. The hematocrit value ranged 
from 38 to 62 per cent with an average of 44*3 per cent (Table 11). 

Table II • 

Physiological constants of the blood 



Items 

Unit 

Range 

MeaniS.D. 

Specific gravity 
pH 

Sedimentation-rate 

Clotting time 

Hemoglobin 

Hematocrit 

gm./ml. 

mra./l hr. 
min. 

gm./lOO ml. 
percentage 

1.05-1*07 

7.35-7.60 

2.00-8-00 

6-00-7-25 

11-04-15*18 

38-62 

l-058±0-012 

7-45±0-038 

6-00±l-65 

6-75±0-065 

12*98±1*236 

44-3±3-028 
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Blood sui-ar pet 100 ml. ranged feom 72 to 90 mg. with an avenge 
while plasma proteins ranged from 6-82 to I jo 42 m.>' 

plasma. Tho total non-protein nitrogen per 100 iri. ‘ ™ ‘ ,,11 

The average amounts of sodium, potassium, ca cium and phosphorus pci 
plasma were 416, 26, 10 and 28 mg. respectively (Table 111). 

Table III 


Chemical cotistants of the blood 


Items 

Unit 

Range 

Mean±S.D. 

c.v. 

per cent 

Sugar 

mgm./lOOmh 

72-90 

___ — — j 

81'4±3-411 

4 

Plasma proteins 

gm./lOO ml. 

6*82.7*62 

7-43±0-266 

4 

1 '■ 

Plasma non- protein 

nitrogen. 

mgm./lOO ml. 

26-42 

8a±3-142 

i 8^ : 

Plasma sodium 

mgm./lOO ml. 

400-430 

415i:6'53 

2" 

Plasma Potassium 

mgm./lOO ml. 

23-29 

26±l-00 

. 3- ^ 

Plasma calcium 

mgm./lOOml. 

9-11 

10±0-166 

2 

Plasma phosphorus 

mgm./lOO ml. 

26-31 

28± 1-032 

3 


. Discussion 

The blood picture of the animal is a result of an interaction between environ- 
mental and hereditary and nutritional factors. The blood corpuscles of the buffalo 
possess the same staining affinity as that of other nmmmak The neutrophils,, 
eosinophils and basophils are similar to those of cattle in shape and granulation. 
Neutrophillic granules are spherules, different fro.m those of chicken where they are 
large and elongated and from those of guinea pig and rabbit where they are rod- 
shaped. Bosinophillic granules are round-shaped and larger than those of neutro- 
phils hut still smaller than the specific eosinophillic granules of the liorae. The 
basophillic granules axe as large as the granules of eosinophils and evenly distributed 
in the cytoplasm. In certain species (e.g. the dog) they are assembled in a small 
compact group. The erythrocyte diameter is almost the same as that of the horse, 
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,.,1 OX, and larger than that of sheep. Hematological values of domestic animals have 

been reviewed by Dukes [1952], Maximow and Bloom [1952] and Trautmann and 
Kebiger [1947]. . ' 

In the buftalo, the erythrocyte count is higher than in cattle and lower than in 
sheep and horse, while the leucocyte count is less than in cattle, horse and sheep. 
The study of the diiferential count shows that the percentage of lymphocytes, 
monocytes and eosinophils are higher in the buffalo than in sheep and horse and 
lower than in cattle. The neutrophils are lower than in sheep and horse but higher 
than in cattle. The basophils are almost of the same frequency (1 per cent) in all 
farm animals. • 

The specific gravity of the buffalo blood is slightly lower than that of the horse 
and higher than that of cattle and sheep. The pH number varies within narrow 
limits, it is within the normal range of pH of mammalian blood. The sedimentation 
rate in the buffalo is much higher than in cattle and lower than in horse, while the 
clotting time of buffalo blood is longer than in sheep, shorter than in horse and 
^ similar to that of cattle. A comparison between the hematological values of the 

Egyptian and Indian buffalo is shown in Table IV. 

Table IV 


H&matologiml mines of Egyptian buffalo as compared 'with that of . the Indian 

buffalo 


Item 

Unit 

Egyptian buffalo 

Indian buffalo 

Red count 

inillion/mn\c. 

6-8 

6-1 

Hem oglobin 

gm./lOO ml. 

12-96 

7-7 

Hematocrit 

Percentage 

44-3 

35-5 

Plasma proteins 

gm./lOO ml. plasma 

7-43 

7-46 

Sugars 

mg./lOO ml- 

81-4 

79-4 

Author 


Present experiment 

Kehar and Miirty 
[1951] 


The hemoglobin content as well as the sugar level is liigher in the buffalo than 
in all other farm animals. The plasma proteins and the non-protein-nitrogen are 
similar to that of cattle and higher than that of other farm animals. As far as the 
minerals are concerned, the buffalo blood is characterized by a relatively high con- 
tent of phosphorus and a low content of calcium and sodium. Potassium is almost 
the same in all farm animals. 
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Summary 

Thirty healthy adult Egyptian buffalo-cows aged from three to ten years were 
available at the Animal Production Eesearch Farm, Faculty of Agriculture, Om- 
versity of Cairo, Giza, Egypt. Oytological, physiological and chemical constants 
of their blood were studied. 

1. In the buffalo, the blood corpuscles possessed the same staining affinity as 
in other mammals. The erythrocyte count was 6'8xl06/mm.c. while the loii<M,)cyt(‘. 
count was 6-7xlO/mm.c. In the leucocytic differential count the pcsrcentage 
of lymphocytes, neutrophils, monocytes, eosinophils and basophils weri^ 51, :h), 
8, 5 and<l respectively. 

2. The specific gravity of the buffalo blood was 1*068 gm./ml. The pH number 
was 7*45 the sedimentation rate after one hour was 6 mm. and the clotting time 
was 6*75 minutes. The hemoglobin content was 12*96 gm./lOO ml. blood and the 
hematocrit was 44*3 per cent. 

3. In buffalo the blood sugar was 81*4 mg./lOO ml. while the iion-proteiii- 
nitrogen ranged from 25—42 mg./lOO ml. blood. The plasma proteins were 7*45 
gm./100 ml. plasma while the sodium, potassium, calcium and phosphorus/ 100 ml. 
plasma were 415, 26, 10, and 28 respectively. 

4. The comparative study of certain oytological, chemical and pliy'siological 
features may be of academic significance to investigate the evolutionary trends of 
species and Weds. 
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ISOLATION OF SALMONELLA-LITCHFIELJ) FROM AN OUT- 
BREAK IN CHICKS IN THE INDIAN UNION 

By S. B. Y. Rao, Indian Yeterinaiy Researcli Institute, Izatnagar 
(Received for publication on January 3, 1956) 

spite of the frequency of paratyphoid fevers in man and the general importance 
+1 Salmonella problem m public health, including meat and milk inspection 

the aiimial SalmoneUa problem has been scarcely touched, the chief reason beim^ 
the dearth _ of trained workers and the mass of general diseases that confronts the 
animal patho ogist. The authors of this statement, Shirlaw et al, [19451 listed a 
few _ Salmonellae^isolated in animals in India by previous workers, viz. Sal abortus 
cqm in Sf. gallmmum in chickens, Sal enterimis in pigeons, Sal S 

in calves and Sal, in hounds. Since the publication of this report' 

little has been added to our knowledge of the incidence of salmonella infectioL in 
ammals in India probably due to the same reasons. Of late, due to the establishment 
of large government poultry^ farms as a means for increasing food production the 
attention of annual pathologists has been drawn to this problem, mainly to prevent 
poultry mortality ; their efforts, however, have been cLfined to organized^ W 
I^^o attempts are made, however, to determine the incidence of saWelke in the 
‘irbdf population which is the main source of supply to the markets The 

Villages are most likely to be carriers and reservoirs of these 
feeding habits which are essentially scavenging 
in manure dumps, cesspools, and waste lands around hutments. The sinde factor 

meS atdTiTf oocMn^oTvonZ. 

meat and eggs before consumption. The handling of these products the use Trti 

TtZ “ItH? “.'7i ".S; 

d„i. I . a. .h,., n"*s. 
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1916], DiNit [1®-!®] “ stain 

Ptoionaa lando aj ^ typed as Salmmdia Imvis in ItnKiand. 

sta™ m Wmonolla (ort.o,. 

1952-53 from serious ontbrcata, U/iilihiiuniiiii. 

were identified by preliiranaiyma^ -^.^^ ; | ,,i«,raU,ry {.tiniml 

and were 

fXs talfn to Canila for identification and forms tbe subject «t tins rcp.n't. 

Experimental I*iiocedure V . , i 

Tlie organism was isolated ^ 

l-is liowGVor broip^lit uikIgi' control by (losing wiib sul])bjinioza.thmo (.i K) pt i ( iil. 
:oMrofSe.sIumsalt)indrinkingwsd^ 

**Cdtures were tegdarly obtained from lieart-blond and liver on apit slants 
wliile the organism was isolated from tli(! intestinal conte,nt.s alter etirinliinen in 
brilliant greb and totatliionate broth and sulw<inont sowing on Sl.iet oiik. j 
plates. The strain was naintained for a year on plain agar belore Imal iileiitihealinn 

was carried out. _ i i • i 

The organism was a Gram-negatlye. motile rod wliioh possessed the niorpho ognoal 
and cultural characters of the Unterolaioteriaceao. 

galactose, lewiilose, maltose, mannitol, mannose, rlianmose, ,sonl itol, Ui.tosc a d 
Lose were fermented promptly with tho production ol acid and gas. 1 

eb were produced in oellobiose after 7 days, and acid only wiw found in d.x i n 
and glycebl in 7 and U days, respectively. Adomti.l, mos.to , mnlm e o 
raffinbl, salicin and sucro,se were not fennentod. Indole was not 
cultures failed to utilise citrate, liquefy gelatin or deoompo.se nu, . Th o „.misin 
fermented d-tartrate, was Methyl Ked positive and Voges-1 toslouii.i n(„.itiM . 

Slide agglutination tests with Salmonella 0 .sera showed *|‘Ltaation ' 

Pool 1 (0 factors 1,2,3, 4, 5, 9,1b, 1.25lb)1^921j2652 / ) 


2 (0 factors 0,7,8,11,13,14,20,22,24) 

3 (0 factors 16,17,18,28,29,30) 

4 (0 factors 35,38,39,40,41,42) 

With the sera of Pool 2 : factors 0,7 

7 

6,8 

■ . ■ ■ 8 ■ 

Others 


++ + + 


+++" 1 ” 

++++ 
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It iJ“] Tml S ? t '^«PfJ>»maaEtl7 in the second phase, reacting strong 

*ia “] 9 ” ahTiw R “ ^ suppression was carried out 

Tith y,^ absoibed H sera on swarm agar plates. Three transfers on suppression 
plates were necessary before the “1,2” phase could be suppresserLd Xe phase 1 

Swio™^ 1 alrra,''sX.nJ 

w£ obXrTed 7 "” ’ 1 “ggteination 

ted to 'titrp in '‘7 ^ 5/^ antiserum. In tube tests, the organism agglutina- 

Therefore its antio-pn^^^^+ sera, thus confirming the results of the slide tests'. 
Iherefore, its antigcmc structure is 6.8 ; I, r-1,2, identified as Sal. litchfield. 


Discussion 

Sal ™.s fcst isolated by Pomeroy from a turkey poult in 1940 TEdwards 

and Bruner 1940] and later from human sources, but has not been previously reported 
in chickens The occurrence of this pathogen in chickens further confirms the pfesenri 
y accepted luew of several workers, including that of SeligmamiXi XX 194 S 

ones IS potentiap capable of producing groups of clinical processes lilco Gastro- 
enteritis enteric fever, meningitis, etc., and that animals and birds may act as^reset- 
von-s. t IS generally conceded today that animals, particrlarly pXltoy arrihe 
principal reservoirs of most of the Sahnonellae. thus eniphasiring the gxj need fe 
controlhng the disease in ammaks, as a most important public healthXeamXe 


Summary 

A Salmonella organisni isolated from baby chicks, which caused a mortalitv 

tilmreT iVi T f id^tifieXas S 

lilc/0eid (0,8 I v-1 2) Experimentally, the organism ivas found to be pathovenio 
for young chicks while the adults became carriers. Sulphamesathine rdrinlaV 
water controlled the disease effectivelY. The need for oLni^eH 7 f 

■animal reservoirs of Salmonella as a public health measure !s stressed. 
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THE 


FEECT OF AUREOMYCIN AND VITAMIN Bja ON 
THE GROWTH RATE OF CHICKS 


Alex Eeed*, and John Velc®, Allahabad Agricultural Institute, Allahabad, tJ. P. 

(Received for publication on February 17, 1956) 


’^ANY investigators liave reported mcreased growth rate and feed efficiency when 
-a-chicks are fed rations fortified with aureomycin and vitamin Bio FBielv nl 
1962, Machlin A al. 1962 and Sizemore e«. al, 1963], Groschte and Eva™ n gMl 
reported that aureomycin exerted a definite stimulating effect upon growth whk fed 
to chicks. Heuser and Norris [1952] compared a number of antibiotics when fed to 
chicks and reported variability in response to the same antibiotics in different exneri- 
ments. They obtained the greatest response with chicks of four weeks of aue 
n'l? m agreement with Scott and Glista [1950] but at variance with Berg et al * 
[1950]. Davis and Briggs [1951] in studying the effects of aureomycin, penicillin 
bacitracin and terramycin report that growth stimulation resulted in most cases 
and that antibiotics improved feed efficiency. Saxena et. al., [1952] fed penicillin 
at three levels of protem, 21, 18, 15 per cent respectively. They reported significant 
and consistent response in growth to penicillin at all levels of protem tested Biely 
and March [1951] report no response to antibiotics in rations containing above normal 
amomta of vatamins but in rations low in riboflavin, foflo acid and or nicotinic acid 
aijibiotics gave significant growth increases. Scott el. al., [1962] in studvins the 
influence of aureomycin on the protein requirements of chicks found the improvement 
m protem efficiency no greater than the improvement in feed efficiency, so there was 
no protein sparing action from the antibiotic. They also reported that chicks on 
a ;^<Tper cent protem ration gave no response to aureomycin. Bose et, al., [19551 
fed Portracm-fi (bacitracin and vitamin to cbicks of eight weeks of age and 
obtained increased growth from the antibiotic. & « 


Since most of the work reported oh the use of antibiotics for chicks has been done 
outside India and with more complete diets than are generally available here it 
was considered desirable to investigate the effects of aureomycin and vitamin Bi, 
when led to chicks on a common ration. 


IxPERIMENTAh 


A-L. Leghorn chicks obtained from Governrdent Barm, Mathura were used in 

tins study. Three-day-old chicks were randomly distributed into eight groups of 
eleven chicks each and random ly assign ed to pens in wire cages. The groups were. 
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rotated eacli week to eliminate possiWe effect of position Ineed and water were 
■' supplied od. libitum. The feed remaming eaoli dax. was weighed kick and Hot ottered 
again. Records of weekly weights, mortality and feed consumption were kept. 

Table 1 

Composition of basal diet 


Bjnsal diet *. . 

parts 

■ . . Ground- yellow maize 

50 

i - Wheat bran ‘ 

10 ■ 

Groundnut cake . . 

1 - 30 

, Fishmeal 

.0 .. .. „ .. 

Steamed bonemeal 

2 



■ Limestone 

■ , 1 , 

Lucerne leaves 

A.. 

Salt 

■ . i , 

Sharkliver oil 

4 


The basal diet shown in Table I contained approximately 21 per cent protein 
(6,26 X Nitrogen). The basal diet was fed to four groups of 11 chicks each. The 
other four groups of 11 chicks each received the basal diet plus 9 grams aureomycin 
and 9 milligrams vitamin Big per ton of feed (Aurofao at rate of 5 lb. per ton). 

The experiment was originally planned to continue for an eight- week period 
but due to a serious outbreak of fowl pox during the early part of the seventh week, 
resulting in a number of deaths in birds, it became necessary to summarize the 
results at the end of six weeks. 



Results AND Discussion 

A summary of the data obtained on growth and gain per lb. ■ of feed fed, is 
fshown in Table 11. 

Table II 

Effect of aureomycin and vitamin growth rate and feed consumed by White 

/ Leghorn chicks up to six weeks of age 

STof.l "Iverago w^ lgiTpi rctok (grams) ^ Gain” 

/ Diets Chicks i i i | feed coosuiikhI 

y* ■ ' I Start 2 -weeks 3 weeks 4w'eoka 5 weeks 6 weeks (grir.)' 


/ Basie only . 

Basic aureoraycin 


47-C n-B 

47-2 Bl<5 


94-0 125*3 104*3 211*1 


81*5 I 1Q8*4 147*8 188*4 242*1 j 

'I0*7a I ' la-Sb ' **" 17*6a ' ' 22*Ga 28*0a 


^'September, 195;6,] 
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Tbe addition of aureomycin and vitamin Bjo gave a significant increase in growth 
of chicks from three to six weeks of age. The response from three days to two 
weeks of age was e^dent but not quite significant statistically at the 5 per cent 
level of probability. 


Growth rates were markedly lower than those reported by many other workers, 
Bose et. aL, [1955] report* an average weight of 243 gm. for the control and 290 gm. 
for the treated chicks at six weeks pf age. Saxena et, al., [1953] report 340 gm. 
for untreated chicks and 372 gm.. for treated chicks at four weeks of age. This may 
be due in part to extremely unfavourable temperature during the experiment as it 
was conducted during April and May. The official maximum temperature at 
Allahabad was as much as 114°F, during the experimental period. Kesults also 
indicate that there is wide variation in growth rate between individual chicks with 
a range from 89*2 gm. for the smallest to 521*3 gm. for the largest chick. This 
suggests need for more rigid selection for rate of growth and uniformity in breeding 


i' ■ / 1. Aureomycin and vitamin gave a significant and consistent growth res- 
l /ponse when fed to chicks from two to six weeks of age. Response to two weeks was 
5 indicated but the difference was not great enough to be significant at the 6 , per cent 
‘.Vilevel of probability. 

1 \ 2. Aureomycin and vitamin reduced the. amount of feed per unit gain,, 

however, the difference was not significant. . 

\ 3. The wide variation in growth rate between chicks indicates a lack of uni- 

formity in the inherited growth rate stimulus in these cliicks. 
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ABSTRACTS 


The control and treatment oi certain forms of mastitis. Edwards, S. J. (1954), 
Yet Eec., 66. 37-40 

W HILE reviewing tlie incidence of mastitis in various herds in different parts of 
England tire author attributes the reduction in general incidence of infection 
to better conditions of dairy hygiene and the use of therapeutics. The success 
achieved in the control of infection was found to be intimately connected with 
the milking technique employed in a herd, the less the manipulation of teats 
during milking the better the success in the control. According to Edwards about 
90 per cent of cows infected with Str. agalactiae respond well to the treatment of two 
doses of 100,000 units of penicillin injected at an interval of 48 to 96 hours. The 
cows which retain infection even after this treatment may be living under defective 
hygienic conditions and usually have teat sores. He suggests the following measures 
for controlling Strept. infection : 

1. Conduct the bacteriological examination of composite milk samples of each 

cow. 


2. Treat the infected cows and dry cows with two injections of 100,000 units 
penicillin in each quarter at three-day interval. Milkers should apply some anti- 
septic cream on their hands before milking, for a week. 

3. Stop hand stripping and use separate sterile cloth for washing the udder of 
each cow with a suitable disinfectant before milking, 

4. Retest the herd and retreat all infected cows. 

5. A further test after three months should be done and if infection, disappears, 
washing with disinfectants should be discontinued. 

6. Thereafter, repeat the test at six months interval. Obstinate cases showing 
sore teats should be dressed and re-treated. Those found infected still, should be 
separated. 

Edwards recommends the use of 100,000 units of penicillin injected four 
tim.es at 48 hours intervals, for the treatment of staphylococcal infection and feels 
that maintaining cows free from infection was a difficult proposition and could be 
achieved by adopting a policy of elimination on the lines practised for Str. agalac- 
tiae. [M.S.S.] 
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A, pathogenic pleuropneumonia-like organism irom goats. D. it. (icucY, 
H. B. Adler and E. Yamamoto (1955). Onm. Vet. XLV. 50-(iH 

A X outbreak in a herd of Itacb Alpin(^ goa,ts wiiLsed hy n. [)l.M!r(.|)n(MHaonia,- 
like organism (PPLO) and caiaiwitcri.sod maiiily l)y (.e.ver (lOlV lOO' ft) a,nd 
artlnitis is described. Ooiirso of lb.e disease varied firnri 24 hours in 5 \ve(dvs. ae.ule 
type, being met with mostly in kids. 

While experimental transmission of infeetion to Ijoalthy kids, sheej), hunbs ami 
pigs was possible, tlie disease could not be produced in guin(»a-pigs, niic.e and calves. 
In experimental cases the period of inoculation varied iroiu wdtUin 24 hours by 1/v 
and I/P routes of infection to 1.08 hours by conjuctival instillation ; and the course 
lasted for 2 to 11*5 days. 

Apart from the most characteristic fibrinopurulent arthritis with variably 
enlarged articulations (mainly alfeeting the carpal joints), l)y})e,ra(miia and de, gen- 
erative changes, heading to ne.erotic I'oe.i iii ])rot(«bed (la.ses, in lym))b glands, liver, 
spleen and kidneys, accompanied by neutrophilic irdiltration in l.he.si^ sit\iat.ions and 
enlargement in the ease of Iymf)h glands and sphum, were*, c.onspiciious pathologic.al 
features. Noiu', ol’ the alTected animals, exc.epi lurievo cxperinumlal lambs, showed 
pncunionia ; the histo])u,thologi(!al evidemu'. of hyperjumda suid u,lv(‘.ohu’ o(‘.denia 
found in the lungs of some cases could prolvaldy lie a,S(!i'ibe.d to a, failing he,art. 
Udders of the three lactating bunah^s, tdlbough. redihmed. did not ]»r<‘.s(mi. any clini- 
cal manifestations of mastitis or alteration in the app<iarance of tlieir secretion ; 
microscopic change, liowever, consiste.d of hypei’ac.mia. ami .som<‘. oedema, ac.coin- 
panied, in two cases, by neutrophilic invasion. 

PPLO could be recovered in eultiues oii serum agar from al'fe.eted joints and 
spleen. Culturally, the organism almost resembled contagious c.ajuinc, pleuro- 
pneumonia organism. Antigen pr(‘,])ar<‘.d from the PP.LO isolatiul was a-ggnln™ 
tinated by homologous serum (J : (140) and by goat ph 3 uropnenm,onia se.rum (1 :10) 
but not by agalactia scrum. Coliform contiaminauts were encoind(3red in the lungs 
and livers of long standing cases of the disease. 

Inoculation of 0-2 ml. of a 5th culture passage of this T^PLO in. si.x day old 
embryonating eggs via the chorio-allani.oie or yolk stm Jcilled. t.lu'. e.mbryos in three 
days. 

None of the antibiotics tried (penicillin, streptomycin, terramyoin and aureo- 
mycin) gave promise of being a useful remedy. 

The authors consider this outbreak to be different from jileuropneumonia or 
agalactia on grounds of clinical and serological observations a.s also due to lack of 
host specificity. 
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The effects of age upon calcium utilisation and maintenance reauirements 
in the bovine: Hansard, S. L., Comar, C. L. and Plumlee, M.P. (1954). J Anim 
Sci 13, 25-36 

experimoiital 

!:? tlirougi tte appUcationoftiieradioac- 

A * ^ methods enable separate computation of the different 

?e 7 Tr r, t ““““ portion ftom the 

from tW heen absorbed but re-excreted, and the quantity lost 

pToerite “ involved concurrent chemical and radioisotope balance 

3 trrdn r“tr^'’^ft°"« ‘“'’even different age groups (10 

c ays to 190 months), after the administration of a single dose of radiocalciuin. In 
.s experiments, positive calcium balance was maintained in the youne animals’ 

“LfeaiS^tlr ■' 'tf 

mtntWpw 1 i « ‘I'® “* "'d (144-190 months) the calcium excretion 

gieatly exceeded the intake, even when the feed was fortified with calcium phosphate. 

The computed values for endogenous calcium excretion per kg. body weight 
emamed iiractically constant from one mouth of age to maturity (l'4.4-]8*0 mg) 
However, the level was lower in 10 days old animals and higher in aged cattle 
Tue true digestibility figures were : 98 per cent at 10 and 30 days, 34 per cent in 
bodv in aged cows. The maintenance reqairernents per 100 lb. 

body weight were estimated at 0*55 gm. at 10 days about 2-0 gm. from 6 months 
to maturity and 4*5 gm. for aged cattle. 

sigm&ano^E.M.]’’"'’'^ “ 'i‘“«ssioii on faecal calcium partition and its 


The ettect of environmental temperature and humidity on the respiration rate 
and the freauency ol the heart beat ot Ayrshire calves: W. li. Beakusv and J. D. 

Findlay (1965). /. iS'cit. 45, 452-468 

*^HE authors recorded the respiratory and heart rates of three four-month-old 
-1 biill calves m individual six-hour daily exposures to 15, 20. 26. 30 36 

cH- +• ’ A^i temperatures at 17 mg./l absolute humidity and at 7 m^ /l 
saturation deficit at temperatime 30, 35 and 4OT. The schedule of experiment.ron 
rn^l-r™ 4'-i days consisting of five replications of these 9 eiwironmental 

M was conducted in a temperature controlled labora- 

t .iy, the respiration rates and heart rates of three experimental and three control 
ammalB were measured in a holding room before the experimental anS of each 
pair were transferred to the hot room. imais ot eaofi 
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Tlie results allowed that the freqaency of respiration and heart i-ale of all. 
experiiiiental animals increased with increasing environmental toni])(Tatiir(^ above 
20''’C and with increasing humidity above 30°0. 

Respiration rate rose to a maximum value which occurred in tln^ second ;uid 
third hour of exposing. The magnitude of this inaxiniuiu value Viuhul liiueirly 
with environmental temperature by 4‘9 respiration/min/'^d. 'Tlie. vaiialioiis of the 
respiration rate at the last hour of exposure with onvir<»nmcutal tenqxu’afim', was 
non-linear whereas after the second hour of exposure to eiiviromueutal. Rnnperaturo 
above 25®C, the heart rates of the experimental animals dccli.ned with tluj increasing 
time of exposure to a given environmental temperatime. 

The general behaviour of respiration rate at high humidity at 30 and 36°C 
was similar to that at low hmnidity. 

The effect of change in humidity at 30°C on the heart rate was not significiint 
but at 35°C and high humidity, the heart rates of all animals iiuueased with incr(i!is- 
iiig time of exposure. 

High humidity at 40"C1 increased ])anling considerably and, caused pi'ofu.se 
salivation, the heart rate also increased rapidly to a very high, h'.vel. 

The authors concluded f hat though various workers have atlemptv.d to lit 
empirical equations to describe the ollect of onviroiimental tfinqu'ratuL’e on. rcispira- 
tioii rate but this relation might he unrelial)le. and of little vahu*. if it was u-ed as 
an index to measure the animal’s aptitude to withstand the thermal stre-is. The vari- 
able nature of heart rate with change of temperature and humidity and with 
other factor-s, namely feeds and pi'esence of observer make it nnreliabie index of 
heart tolerance in young bovijie. 

■ [d.n.m:.] 

The incidence and pathological significance of nematodes in the central 
nervous system ; J.F.A. Strbnt (1955). Pcvmdtoloipj, 45. No. 1&2. pp. 21-4,1) 

T he paper reviews the available Utcratiire on the incidence and }>u,1ii,o!ogi(5al 
significance of nematodes in the central nervous system. It has Ixaui ol)sorvod 
that a large number of nematodes invade the central nervous system mid cause 
a variety of nervous symptoms. Living specimens of different nematodes have been 
recovered from the meningeal spaces and tissues of the brain and sjiinal cord by 
various workers. These nematodes belong to the orders of : 

Ascaridoidea, Eilariodea, Trichuroidea, Strongyloidea, Metastrongyloidea, 
Rhabditoides, and Dioctophymatidae. 

The pathological effect caused by these nematodes vary to a great (ixtent d(', pen- 
ding upon the size, mobility and the activity of the parasite. Ifhe laiUmlogical 
changes observed are haemorrhagic, degenerative or prnlifivrative. Th(‘>-e are all 
the direct effects of nematodes on the central nervous system and are mainly dm' 
to the traumatic effect of the parasite on the centi’al nervous system de])ending 
upon its size. 
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Several parasites and tbeir involvement in causing tlie pathological cliangBs have 
been mentioned. It has been stated that Setwria spp. (Filariodea), in cattle and 
horses, cause the ^ disease known as '^Kumree'^ wherein the parasites cause softenincr 
Sii^ilarly lumbar paralysis, in goats, has beeS 
a,tti ihutcd to the invasion of central nervous system by the larvae of Setaria cUgitata. 

Ills symptoms vary according to the degxee of invasion of the parasite on the 
central nervous_ system. Nervous symptoms have also been described in somatic 
nematode infections. But no explanation as to the occurrence of these symptoms 

thought, however, considers that these symptoms are 
probably, of allergic origin. ^ 

This argument is based on the evidence that certain toxins are elaborated by 
some parasites such as Trichinella. It has also been experimentally proved that 
infection of the larvae of Ascaris suum induces a state of hypersensitivity with 
a lergic symptoms. The injection of ascaris extracts in animals already sensitised 
caused, certain changes in the central nervous system. So, in all probability, these 
changes in the nervous system may be due to the allergic reactions brought about 
by ascaris antigen. ® 

It has been proved that these nematodes also transport viruses to the different 
parts of the central nervous system and thus act as carriers of virus. It has been 
observed that Asctms smmi transmits a virus which causes infectious imralysis 
m pigs. However, there is no possibility of poliomylitis being transmitted by 
these nematodes, as observed by many workers. It is also doubtful whether there 
d%(jitata transmitting the virus of Japanese B. ence- 

The effect of sodium sulpliaauinoxaline and sodium sulphamezathine in interrup- 
ted schedules of treatm.ent on the development of Eimeria temlla : Davies S E M 
and Kendall, S. B. (1954). J. Comp. Path. Vol. 64, No. 2., 87-93 

T\AVIBS and KENDALL review literature accounting for irregularities in 

results obtained m the treatment of caecal coccidions with known fully-effective 
sulpha drugs. Briefly, it is ascribed partly to varying susceptibility of var.ious 
developmental stages of the organism and partly to the irregular rate of develop- 
ment of individual parasites. ^ 

In thp paper they record results of their experiments on the treatment of caecal 
coccidiosis in eiqierimentally heavily infected chicks with sodium salts of sulpha- 
qumoxalme (&^) m 0.043 per cent and 0.0645 per cent concentrations, and sulpha- 
mezathme (SMT) m 0.2 per cent cencentration in drinking water. Two different 
schedules of treatment_ were adopted, namely 2-3-2-3-2 schedule, i.e., three two-dav 
periods of treatment with intervals of three days .without treatment ; 3-2-3 schedule 
i.e two three-day periods of treatment with a two-day interval without treatment, 
c groups of clucks received infection on the same day while treatment was c^iven 
to successive groups on successive days, starting treatment two days before*" the 
infection for the first pmip under each section, second group receiving treatment 
one day before the infection, and so on. Mortality rate was the criterion kept 
for evaluating results. 


mi 
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Under soliedulea of treatment 0.00« per uenfc oonwntratiun of 
more effective tl.an 0.0« per cent. 2.3-2-:i-2 schedule -»'f [ - i , 1 ' 

irffeotion, tire, loweet mortality rate being 7(1 and tf, per H ,4" 

cent and 0.0043 per cent concentrations respectively) and iO pei cc.i t ' ‘ 

"itment wben \uedieatio„ rvas starter 4« , 

Imml. 3-2-3 sdiednle completely eontrollerl rnleotion w'th ^ ' "r" 

medication was started 48 and 24 lionrs after inlection with hll 1 ami S A (o.oOlo 
Ger cent] respectively. 0.043 t)er cent concentration ol SQX was less e.lhe.iuaous .is 
at best it could reduce mortality to 40 per cent witli a treatment started 4.S lioiirs 

after tbe infection. . i r u ] 

The authors conclude that any form of iritemij)te4 therapy, ine.ludmg with- 
drawal of drug for a period exceeding two days, is likely to be less sncocss i arid 
3-2-3 sohedule^ot interrupted therapy assures better control ol the rliseasr. than the 
2-3-2-3-2 schedule. [B. S. G.] 


Antibiotics and surface active aa’ents in chick nutrition : B. 14 Wauimi, M 
BuEi>ELh and Jacob BiklV (1951). Poult, 33, 300 


T he experiments conducted hy th(‘. autlmrs to inv<'.si.t<^a,te the elleet ol two 
surface active a^ent.s Tween-80 (Bolyoxyetlilene) sorhitan mono. diade, and han o- 
morse-80 (an alkylarly sulfonate) on the f^rowth of (diie.ks, indicated e.imsui.'.rahle 
differences in the growth stimulating iiropeihies of these, a, gents. I lu‘. surlaue actaye 

agents and/or antibiotics were incor])orate.d in diids of diilereiit eoiuposilion t.o 
examine the response of cliichs to these suhstaaices. 


The incliisioii of Twee.ii-80 to a chi.4c starting raiion iiniirove.d Gje, growth response, 
and feed efficiency. In a second experim.mt, tlu‘. addition of 

Santomerse-80 increased the growth rate of chicks led tolic a.cid defieumt dud, )nt 
the addition of Tween-80 did not. 


The combination of Santomerso-80 and peuieillin ])ro(luee,d a slightly la,ste.r rate 
of growth than that of penicillin alone, whe.ivas no additional respuiise^ was ree,or(le,d 
beyond that observed with antibiotics, wluui Tween-80 was fed in conjunction with, 
the antibiotics. 


The addition of herring oil to a chie.k starting ration sup])Umumted with Santo- 
merse-80, alone or in combination Avitli penicillin, depressed the growth stimulating 
effect of the surface active agent, that was observed when it was suiipleniented to 
the above ration with no added oil, whereas penicillin alone increased the growtli 
of chicks irrespective of the oil content of the ration fed. 

The inclusion of Santom.erse-80 and/or aureomyein to three different diets, had 
an insignificant effect on growth rate and feed utilization in either the basal rations 
or the rations supplemented with oil. 

The differences in the growtli stimulating projierties of tluvse sitrfaci'. active 
agents are difficult to explain. However, it is evident that the diffenuiec's ni the 
composition of the ration may to some extent account for the variations m the 
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response of tliese surface active agents, wMcb was apparent only wiien tbe oMcks 
were four weeks old. The response to a surface active agent was in no instance 
better tban tlie one obtained by supplementing an antibiotics to a sinulax diet. 
[V.KM.] 


liber den oestrogengehalt verschiedener Flitter graser (Oestrogen content of 
different fodder grasses) : G. Schoop, H. Klette and G. Rennee (1955). Btscli. 
iwrdrztl. Wsehr. Beilage : FoHpjlamm'ig, ZvcMIiygiene nnd Hmistierbesanmfig 
5 (9), 103-107 

F ourteen kinds of meadow grasses were examined for oestrogen content. They 
were, (i) Faduca jwatensis, (2) Poa jwatensis, (3) Avena flavenscens, (4) Ahpe- 
ciimfi prateiiHis, (5) Poa fertiles (Serotina), (6) Agrostis alba, (7) Avena elatior, (8) 
Phle.'irni pmiense, (9) Baciylis glmnerata, (10) LoUum per emie, (11) a German pasture 
grass (variety; odenwalder), (12) a German pasture grass (variety: N. E. G.), (13) 
Festuea ruhra, (14) Lolkmi italicmn (multiforum). The respective amounts of 
oestrogenic substances in terms of mouse units per kilogram found in these 14 grasses 
were approximately, 1200, 500, 3400, 50, 800, 1250/6000, 700, 1000, 700,' 7000, 
5600, 13000 and 12300. liuth the exception of two grasses, all were out 1-3 weeks 
before flowering. 

Plant oestrogens were found to be more efficacious when administered orally 
than when iiijeoted, showing Iffiat probably they were different from oestrogens of 
mammalian origin. The autliors suggest that plant oestrogens play an important 
part in the metabolism of animals. If for example, a maximum limit of oestrogens 
in food is passed, sexual troubles may follow. Similar disturbance in sexual cycle 
may attend the presence of too small quantities of these in food. [S. S. P.] 




REVIEW 


ZiicMung, Emabrimg: und Haltwng der landwirschaftliehen Haustiere Allgemeiner 
Teil. J3y Schmidt, J., Patow, C. -V. and Kliesch, J. (1966E) (Breeding, feeding 
andiceepmg of farm animals— General part) Mm ; Paid Parey. viii 3(56 

pp. 125 Figs. Price : DM. 28 ■ 

This is the seventh revised edition of the first volume of a two- volume standard 
German text-book on animal breeding, feeding and keeping of farm animals. The 
volume discusses the general principles involved in animal husbandry. The subiect 
matter is dmded into six major headings ; {a) German cattle position, fodder resources 
and production (5) Concept of "breeding” and the material of breeders, (c) Eeproduc- 
lon and heredity as basis for breeding, (d) Breeding procedures, (e) Measures for 
promoting annual breeding and {/) Feeding and keeping of livestock of economic 
nnportance. The subject under heading (^) covering 13 pages may be taken as 
introduction. The portion devoted to breeding covers about 200 pages and the 
rest ot the pages deal with nutrition and animal keeping. There is an index also. 

After reviewing the cattle position in Germany today in comparison to what it 
was prior to war and earlier, with reference to livestock and production statistics, 
the reader IS introduced to the subject of breeding procedures, by first discussing the 
place and time of origin of the domesticated animals, followed by a formal presenta- 
tion of the principles of reproduction and genetics explained through examples 
taken exclusively from ammal material. In considering the breeding procedures, 
the place and aim of breeding, the relative importance of breeding and type, pure 
breeding cross bree^ng and inbreeding are first discussed ; then follows a chapter 
on selection: selection according to breed and species, according to conformation 
and performance according to constitution, pedigree and progeny ; how selection 
can improve health, resistence, longevity, fertility, development, production and 
thriftmess. The portion cleahng with constitution would be of special interest to 
Inchan readers. Production covers milk, work and wool and combination of more 
than one economic trait. Among measures aiding breeding operations, the role of 
co-operatives and breeders associations are described 


The chapters _ on nutrition follow the formal pattern of presentation. After 
describing the various feeding stuffs, the wastes from the different industrial estab- 
hsknents, the nutnve value and requirements of various classes and kinds of ani- 
mals are given. Detailed ration schedule tables for feeding work horses, brood 
mares, foals, milch cows, 1-2 year old heifers, 1 year old calves, suckling calves 
breed sows suckhng pigs, market pigs and poultry are given. This is f special 
feature of the book which combines the sound exposition of the theoretical principles 
with the practical suggestions that are useful for both the students and the 
practical animal husbandrymen. 
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In tlie chapters on keeping livestock, after discussing tlie basic principles, 
specific suggestions, illustrated by neat diagrams and photographs of buildings 
and sheds to house the different kinds of livestock are presented. 

The book has excellent getup. Though the practical suggestions are based 
chiefly on conditions mot with in Germany, the book as a whole should prove useful 
to Indian students also. It is a pity that a book of this type that gives at one place 
all relevant i^orm.atioii on theoretical and practical aspects of animal liusbandry 
and breeding is yet to be written in India, for use of Indian students of the subject. 

(S. S.P) 
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A NEW SIRE INDEX FOR MILK PRODUCTION 

By K. S. Krishnan, Indian Council of Agricultural Researcli, New Delhi 
(Eeceived for publication on April 3, 1956) 

AN important aspect of the breeding programmes for dairy cattle is the eyalna- 
^tmn rfthe breeding worth ofthe different bulls. Two methods axe in common 

rthe mm-^^fw which is the simple average 

of the milL yie d of all daughters of a sire. The other is the commercial Mount 
Hope Index, also known as the Intermediate Index, obtained as ; 

I=2D--M 

toothefs T/ f daughters of the sire and his mates 

(mothers of daughters) respectively. Both these methods, however, suffer from 
certam shortcomings. 

Auy method of sire evaluation is likely to bo affected by the culling of female 
calves and heifers. No satisfactory procedure is available for overcoming this 
defect m the estimation of the sire index. Retention of all female progenies till the 
completion of their first lactation, except for reasons of disease or d“ 
tility IS, therefore, essential for proper sire evaluation. Apart from thil o^mon 
limitation, the simple daughter average index does not talce into account the possible 

by difflrerAuT T 7 ^ average production levels of the dams sired 

by different bul s One Imitation of the intermediate index is that it overcorreots 
or th differential level of production of dams mated to different sires Th " 
he set of cows mated to a sire is inferior to the average, the index Irestimala 

estin^tes ite worth'^°7’ “^aso-tieiudex under 

estmiatea its worth. Secondly, the intermediate index has a high sampling error 

with the consequence that many a times it fails to discriminate between even the 
best and tbe worst bulls among about a dozen bulls that may be used on a herd!^ 

For the last few years extensive studies on breeding data for dairy cattle herds 
m^tamed at ddfereut Government farms have been undertaken by L StatiS - 
A? ig .ofthe Indian Council of Agricultural Research. An important aspect of tbe 
aualysis hasbeen the examination of the relative merits of th" Zd. 1 1 
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course of this work the above limitation of the two coin mon-sire indices became 
increasingly clear and this led to the development of a new index wliich has been 
found to be superior to both. This new index is described, in tin; ]>res(eit article 
and the method of calculating it is explained. The siipt'riorii^y o,f the ne,w index 
; over the other two is also illustrated by comjiaring ibo throe, indices in respect 

of 69 sires from six herds. 

l i ; The new index 

I The proposed index is obtained from the formula: 

j: S=I)-~b (1-4.) 

I > , where D is the average for the daughters of the sire, M is the average for the dams 

i ' of these daughters, b is the intra sire regression of the daughters’ performance on 

; that of its dam, and A is the herd average. 

This index is the ordinary regrossion (‘stimate familiar in sam filing llieory, wliere- 
in dam’s performance is treated as the auxilary vurialilo. It may be termed as 
1 the corrected daughter average index or corrected index for shorl. 

* The superiority of the corrected index over other two is partly duo to its lower 

; sampling error and to the more appropriaic allowance it makes for the inequality 

: ! in the production levels of the dams mated to dilTercnt bulls. Prom theoretical 

1 considerations it has been deduced that for a lierituliility of 00 per cent or loss — 

and actual analysis of breeding data shows ihat for most of the qiuiiititative charac- 
ters of interest this is true— the corrected index will on an average be more than 
four times as efficient as the intermediate index, the standard error for the former 
being less than one half of the latter. In other words, about four times as inany 
daughter-dam pairs of records will lie necessary for tssti mating tlie worth of the 
sire with a given precision if the intermediate index is used, as are required with the 
corrected daughter average index. Tlie corrected index whl also be more precise 
than the simple daughter average index, the extent of superiority depending on the 
value of the heritahility coefficient, provided tliat the number of daughter-dam 
pairs is not too few. The derivation of these results is given in the Appe:ndix I, 

The appropriateness of the correction made for the unequal production levels 
of dams mated to different bulls, made in the corrected index can be seen from the 
following considerations. 

The phynotypic superiority of a selected group of individuals from a lot should 
be considered as made up of two parts ; one part ascribable to lietter genetic make- 
up and the other to environment. The fraction duo to better genetic make-up is 
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equal to the beritability coefficient for tbe herd. One half of tbe additively genetic 
superiority or otherwise of each parent over the average of the whole lot can be 
expected on an average, to be transmitted to the offspring. Thus if a dam is selec- 
ted on the basis of its milk yield which is higher than the herd average by x lb., and is 
mated to a bull of average merit, the resulting progeny, if daughter, may be ex- 
pected to yield ^ X Ib, more milk than the herd average, where h^ is the heritability 
coefficient. This implies that, even under the assumption of equal contribution 
from both the parents, the appropriate correction to be appHed for the daughters’ 
average in order to eliminate the influence of differential production levels of the 
dams mated to different bulls is |’ times the average phynoty pic superiority of the 
dams mated to the hull concerned, over the herd average. This quantity should 
be algebraically subtracted from the daughters’ average, i.e. numerically subtrac- 
ted or added according as tbe average production of the dams mated to the hull 
concerned is higher or lower than the herd average. 

It has been shown by Lush [1946] and others that twice the intra-sire regression 
of daughter’s yield on that of its dam usually provides the best estimate of the herita- 
bility coefficient for a herd. This has heen seen to be the case in respect of the Indian 
herds so far studied. The intra sire regression accordingly provides the best esti- 
mate for the factor in the correction term. Using this estimate the correction 
may be seen to be the one given in the formula for S given earlier. 

Computational procedure 

The computation of the new index from actual data will be illustrated with the 
help of the records pertaining to the Hariana herd maintained at the Government 
Cattle Uarm, Hissar. The first lactation yields over 300 days or less, measured in 
units of 10 lb., are analysed. These yields in respect of each of the 10 sires tested 
are given in Table I. 

The quantities that are required to he calculated are (a) the herd average, (6) 
the intra-sire regression coefficient, (c) the corrected index and (d) the standard error 
of the . index. 

The herd average required for the calculation of the corrected index is obtained 
as the average of the dam’s yields without repeating the dams having more than 
one daughter. This average wmrked out to 130‘8 units in the present case. The 
average for the herd will be taken as 1300 lb. in the nearest round figure. 

The steps in the calculation of intra-sire regression are shown in columns (3) 
to (13) in Table II. As an illustration, tbe procedure for obtaining these figures 


a7ul their daughters 



Table II 

Calculation of corrected daughter average indices and their standard errrors {10 lb. unit) 
{Mariana herd. Government Cattle Farm, Missar) 



■ 73709- r - 62944 ' ' i0765 90378 j ’ 82947 7431 75226 


Calculation of corrected daughter average indices and their standard errors {10 IhMnif) 
(Hariana herd. Government Cattle Farm, Hissar) 
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for one bull, viz. Sire I, is explained, below : 

Total for dams mated, repeating each dam’s record as many times as tbe number 
of daughters from the same sire 

=176+222+222+82+32-1-664-664-201 

-1067....... (Col. 3) 

Total for daughters 

=134+118+174+136+66+110+131+194 

=1063 (Col. 4) 

Crude sum of squares for dams, repeating each dam’s record 

=(176)2+(222)2+(222)2+(82)2+(32)2+(e6)2+(e6)2+(201)2 
=186405. (Col. 5) 

Correction term for sum of squares for dams 
__ (Total for dams)2 (1067)2 

Number of pairs 8 ^ 

=142311 (Col. 6) 

Corrected sum of squares for dams 

=Crude S.S. — Correction term 
=186405—142311 

=44094 (Col. 7) 

The corrected sum of squares for daughters is obtained in the same manner: 
Crude sum of squares for daughters 

=(134)2+(118)2+(174)2+(136)2+(66)2+(110)2+(131)2+(194)2 

=151905. (Col. 8) 

Correction term 

(1063) 2 

8 

=141246 (Col. 9) 

Corrected sum of squares for daughters 
=151905—141246 

=10659 (Col. 10) 


The corrected sum of product is calculated next using the product of the yields 
for each pair. 

Crude sum of products 

=(176xl34)+(222xll8)+(222xl74)+(82xl36)+(32x66)+(66xll0)+ 
(66 X 131)4(201 X 194) 

=156572.... 


(Col. 11) 
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Correction term for the sum of products 

(Total for dams) (Total for daughters) 
Number of pairs 
__(1067)X(1063) 


=141778. 


.(Col, 12) 


Corrected sum of products 
=150572-- 141778 
=14794 


(Col IB) 


lUhe records are available for , only one sire and the number of daughter-dam 
pans IS large s,y. 50 or more, the intra-sire regression, may be estimated as tlie quo- 
tient obtained by dividing the corrected sum of products by the corrected sum of 
XfvT/r ^ number of pairs from a single sire is hardly 

111 ?'' the common situation lau'ng a numbcn of sires from iho same 

herd with much fewer daughter-dam pairs each. In such cases the (iorr(>(ded sums 
of products and the sulhs of squares for dams may be poohul ov(‘r all siivs The 

nmduX as ra,tio of ll.e pooled sums of 

products to that for the pooled sums of squares for the dams. Ibn- th<^ Hariana 
herd taken for illustration here, data in respect of ten sir<\s weri^ a,vailabl(i. (\)m- 
putatmns m^ ,,, , i,, the manner (Explained above are presented in Thible 

data i^ ^ ^ intra-sire regression coefficient ol.tained from the pooled 


=0'2933 

1067 


' =133-4 ’ 

Deviation of the average for dams from tlie herd 
^ . .=133-4—130 

S-- =-1-3.4“ 

Correction for the- effect of dams 


(Col. 14) 


average 


(Col. 15) 


=+3“xoSsV”‘* ^ regres.sion coefficient 

'=-Pi.n • 
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(Col 17) 


Corrected Index 

=Daiig]]ter aVi-^-correction 
= 132-9— 1-0 

(Colls) 

The following are the steps for computing the standard error of the index : — 
Eesidual sum of squares 

“(corrected S.S. for daughters)-]- (corrected S.S. for dams) x{b)^-“f cor- 
rected S.P.)x2h 

whore S.&. and S. P. denote the sum of squares and products, respectively. 

= 10659-f (44094) X (0-2933)2— 14794 X 2 X 0-2933 

='5774 (Col 21) 

The divisor for tlie residual sum of squares 
=nx(n-l) 

=8x7 

=56 (Col 22) 

Variance of the Sire Index 

___ Residual sura of squares 
Divisor in Col. (22) 

_ 5774 
“ 56 

=153 (Col 23) 

Standard error of the index 

= v'Variance = ^/103 = lOl (Col 24) 

It may be noted that in calculating the regression and the sire index the dam’s 
pcord is repeated with that of each of her daughters when the number of daughiexs 
IS more than one. This procedure is a close approximation to the exact but elaborate 
technique suggested by Kempthorne and Taiidon [1953]. This method is satisfactory 
wlien the correlation between the daughters of the same dam is low and the number 
ot full sibs is few, w4ich is normally the case. 

^ The method given for the calculation of the standard errors of the indices is a 
simplified approximation to the exact procedure, as the component term in the 
samjlmg variance due to the sampling nature of the regression estimate is neglected 
Ine extent of under-estimation in the standard errors of the indices will, however 
decrease with an increase m the volume of data ou which the regression coeffieient 
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irx^ 

is IxTsod. Experience, in the analysis of breeding data at the ]n(lia.n (buiual of 
Agricultural Research suggests that the bias involved in using the siniplifh'd nu^thod 
being ofan order of less than one per cent is negligible, utdcss the data availabh; for 
estimating the iiitra-sire regression is very scanty. The conii)onent of tlu; sampling 
variance of the regression coefficient is 

Residual S.S. (Dams’ avejrage — Herds’ average ) 

n-1 ^ Corrected >S.8^ for dams fVom total line. 


and ’’should be added to column (23) in Table II in order to obtain the exact 
variance of the regression coefficient. Ror example, the correction lUMided for 
the estimate of variance 103, corresponding to Sire I in column (23), Table II is 

5774 A (+3-4)2 ' : 

— 7 ^ ~~ii20727 


A frecpient limitation of the estimates of the intra-sire ngn'ssion (‘(u-fficients 
ohtaijuid from the data available for a set of coi)tcm))orary bulls is ihat ilu'V are of 
low precisioji owing" to the inadequacy of the data, hi tlu'si' eii'cnimstanees it is 
desirable to make use of the data for sires that may hav(‘ lauui it-siinl in the, past 
from the same herd iu order to obtain an estiinaipfi of th(‘. r(\gi’ession c.oodiehint with 
a higher precision. This can be done easily by adding lo tln^ nmnorator ami tln^ 
denominator (i.e. to the corrected sum of products and the. sum of s(|uar(‘s for dams 
respectively) the corresponding quantities for the jircvious sires. Tlu‘ T’egression 
coefficient may then be obtained as the ratio of these two quanlitios. This ])r(i(‘eduro. 
is justified since the change in the proportion (jf heritable varialioii is not likely 
to be appreciable in the course of a few generations with tlie moderate selection 
that is possible in small herds. In case, however, the earlier dat a ]j('rt ain to a pmlod 
in the distant past— say more than 20 or 25 years before — and a siilistaaitial change 
in the herd average has occurred during the intervening pei’iod, it woidd not lie 
adviv^ble to use such data. 

Coinpanmi of 'indices 

.’.Ju; order to s6e how far the expectations of the superiority of tlie corrected index 
oven the other t\v.o indi'ces, viz. the' simple daughter averagti imhix and the inter- 
mediate; index is realised in praotice, data relating to as many as Of) I mils for six 
herds were analysed^ ..The three indices with their standard errors ai-c given in 


Tables; III, to YIII. It will be seen from columns 7 and 9 of the Tables that the 
standard errors for the corrected and the. intermediate indices are, generally speak- 
ing, in the ratio of 1: 2 as expected. A comparison of the standard errors for 
the corrected aiid the simple average indices indicates that the gain achi<>.ved due 
to the reduction in the standard errors is negligible. This is not surprising as it 
cau’he seen from the results given in the Appendix I thattlic expeclc.d reductioji iu 
the staiidard errors is less than 2-6 per cent for a heritability (ioefficient of 50 per 
cent or less. ■ 



Comparison of different Sire Indiees {Kangayam bulls, Livestock Research Station, Hosiir) 



'‘Corresponding to the herd average 011,400 lb. 



Co7nparison of different Sire Indices {SindJn hidls, TjimstocI Research Station, Ilosnr) 



Corresponding to the herd average of 3,700 Ih. 


Table VI 

Comjxmson of different Sire Indices (SmdM bztUsy Indian Dairy Research Institute, Bangalore) 





IIIA 



^Corresponding to the herd average of :1,000 lb. 
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These results can be seen clearly by a comparison of tlie mean square errors for 
the three indices for all six herds (Table IX) . The mean squares for the intermedi ate 
and the simple average indices, when averaged over all the herds, were about 437 
and 103 per cent respectively of the mean square for the corrected index. The 
standard error of the corrected index, when averaged over all sires, was only 45-4- 
percent of the standard error for the intermediate index and 97*8 per cent of the 
error for the simple daughter average index. 


Table IX 


Pooled mean square errors for the different indices 
(10 lb. unit) 


Herd 

d.f. 

Mean 

Square 

for 

Simple 

daughter 

average 

Intermediate 

Corrected 

1. Kangayam (Hosur) 

304 

3536 

12166 

3173 

2. Tharparkar (Patna) 

223 

13936 

63850 

13938 

.3. Sindhi (Hosur) 

174 

21177 

88410 

20855 

4. Sindhi (Bangalore) 

127 

18467 

80645 

17716 

5. Hariana (Hissar) 

69 

2558 

9425 

2189 

■6. Gir (Bangalore) 

24 

10248 

38857 

9806 

Pooled 

921 

11547 

48998 

11219 


The relative rankings of the bulls in each breed according to the three indices 
are given in columns (10), (11) and (12) of Tables III to VIII. It may be seen 
that for all the herds studied, the bull ranked first according to the corrected 
index retained the same rank according to the intermediate index or to the ordinary 
daughter average index. The only exception was the Gir herd, where the best 
bull would have been rated as the second best if the ordinary daughter average 
31 AR/56 3 
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iadex was used. For all tLe six herds, the worst hull would have lu'.eii rated 
as such according to any of the three indices. The rankings for other hulls also 
are in close agreement. The values of the rank correlation of the corrected index 
with the intermediate index and the simple daughter average index a.r(3 given in 
Table X. The rank correlations are uniformly liigh for all the herds, showing, 
thereby that the use of the simple daughter average index will seltlom lead to niate.ri- 
ally different conclusions, if the object is merely to order the bulls according to 
their relative merits, provided that the average production levels of the dams mated 
to different bulls do not differ to a great extent. Whenever such variations are 
present, or when the estimates of the sire indices are desired with a greater precision,, 
the corrected index is to be preferred. 

Table X 


B.anh correlation betiveen different sire indices 


Herd 

■ Number, 

of 
sires 

Simple 
daughter 
average ! 

and 

intermediate 

Correeted 
average 
and simple 
daughter 
average 

Correeted 

average 

and 

inlermediate 

Kangayam (L. R. S., Hosur) 

17 

0-874 

0-918 

0*976 

Tharparkar (Cattle Farm, Patna) 

13 

0-813 

0-997 

0*8ti7 

Sindhi (L. R. S.. Hosur) 

13 

0-890 

0-984 

0*930 

Sindhi (I. D. R., Bangalore) 

12 

0-069 

0*009 

0-930 

Hariana (Cattle Farm, Hisar) 

10 

0-697 

0*964 

0-780 

Gir (I. D. R, I., Bangalore) 

4 

0-600 

0*600 

1*000 


Discussion 

For sire evaluation and other breeding studies, it is generally tlie practice in 
foreign countries and also in some farms in India, to take the yield in tlm first 300- 
days or the eomplete lactation yield when the period is less than 300 days. When 
such data are not available as was the case in respect of the herds otheu’ tluin the 
Hariana— taken for illustratio]i in this paper— Sukhatme f'1944] suggested that 
correction for the inequality in lactation period may be made by using tlu* regression 
technique with lactation period as the auxiliary variable. This method has been 
found, however, to inflate the indices of those sires whose daughters liave sliown 
poor performances, since poor performers generally have shorter lactation periods. 
Eaising the yield of daughters which have ceased to give milk much earlier than 
300 days does not appear to be justified, as the shorter lactation length cannot be- 
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ascribed wholly to random environmental causes. The lower lactation lengths are 
at lea,st m part due to poorer genotypes. The actual lactation yield—rather than 
tpe yield ad]iisted for 300 days— should, therefore, be considered as reflecting the 
milk potentiality of the progeny. Gases where shorter lactation periods are due 
to the result ot known abnormalities such as death of calf or diseased condition of 
the^ cow, shou d be omitted rather than corrected. For cows having a lactation 
period longer than 300 days also the yield corrected to 300 days by using regression 
echnique does not appear to be a suitable substitute to the actual yield obtained 
during that period, as the regression results generally in an over-correction. This 
IS on account of the fact that the yield in the tail end of a lactation is generallv 
lower than the average yield per day over the entire lactation period. It is, theri 
fore, supsted that the yield in the first 300 days of a lactation should be taken 
^or the lactations longer than this period. A good reason for this practice is that 
in well organised dairy farms, it is desirable to provide for annual calvings 
and a dry period of about two months to help the cow maintain her health. For 
lactations completed in less than 300 days, the complete lactation record seems to 
be the^appropriate one. Wherever data on the yield in the first 300 days arc not 
available it is preferable to carry out the studies on the unadjusted yield rather 

than on the yield corrected to 300 days using the regression teclmique. 

mi, lactation yield of a cow is the order of lactation, 

ine effect of this factor can be eliminated by confining the study to the first lactac* 
tioii records only. The first lactation records are preferable to the later ones as 
toey will be available earlier and will be influenced to a lesser extent bv selectiom 
The pent of gam that can be achieved by using tbe later lactation \ecoxds in 

addition, requires further investigation. 

An importmit consideration in planning a systematic breeding programme 
providing for sire evaluation is the number of daugliter-dam pairs required to prove 
a sire. An answe^r to this question depends on how sure of his proof one wants to 
be and on the order of variability among tbe daughters’ yields after correcting for 
the inequalities m the dams’ performances. With the conventional 5 per cent 
level of sigDificanoe and a coefficient of variation of the order of 40 per cent for 
laetatp record observed in the case of the six herds already referred to, the superio- 
rity of a bull whose corrected index is 20 per cent higher than the herd average can 
be detected with 12 daughter-dam pairs. •\Wtli the same number of pairs, it will 
be possible to distingmsli between bulls whose corrected indices differ by more than 
3^ per cent at the pie level of significance. Sukliatme [1944] suggeked that in 
bree^ng problps the 10 per cent level of significance mav be used as an aid to 
possible retention of superior breeding material which is difficult to select with 
greater certainty. If this level of significance is adopted, a difference of the order 
eff about 28 per cent or higher will be revealed as significant. The corrected index 
for a sire calculated on 12 pairs of records is expected to be determined with a 

standard error of the order of 11 per cent. 

^ The results indicate that, while there is no harm in using as low a nmnber of 
pairs as five or six for getting the first indication of the breeding worth of a sire 
and for discarding inferior bulls having lower indices than the herd average, the 
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final selection of a bull as proved for extensive use, or for the selection of Ids sons 
for further ])ropagation should be based on a test carried out on the re(!ords of twelve 
or more daughter-dam pairs. In order to provide records of 12 daiigliters, about 
30 dams imxy have to be mated to a sire in order to malce allowance fo.r s{?x ratio, 
mortality of calves, etc. 

Summary 

The limitations of the two common measures of the transmitting ability of bulls, 
\dz, the simple daughter average index and the intermediate index have been dis- 
cussed and an alternative index termed as tbe corrected daughter average index is 
proposed. This index is shown to be superior to either of the indices in current 
iise. The detailed procedure for the calculation of the corrected index and its 
standard error is illustrated with the help of the data on the Hariana herd at Hissar, 

The superiority of the corrected index was also demonstrated with the Iiel]) 
of the data pertaining to G9 bulls from six herds. An oxatuination of tlu^ udativc 
rankings of the hulls in these herds, according to the tlnxM} iiulices, ,i‘c\'ea,k'd close 
agreement, the best and the worst hulls for a herd remaining generally the same 
for all the three indkies. The rank correlations between any (avo indku's atxf uni- 
fonnly high for all the herds, showing thereby that the use of the siniph', (laughter 
average index will seldoin lead to materially different conclusions, if I-Ikj objec-t, 
is merely to order the hulls according to their relative merits, pro\udcd tha.t tire 
average production levels of the dams mated to different bulls do not differ sub- 
stantially. Whenever such variations are present, or when the estimates of the sire 
indices are desired with a greater precision the corrected index stjoms to be lire 
appropriate one to use. Corrections for the lactation length and the order of 
lactation have been discussed. Tire number of daughter-dam pairs required to test 
a sire by the use of the proposed index has also been examined. 
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appendix I 


Gompamm of the relative effieieney of the three indkes 
Let ^ and Be the fiances the danghtens and dan.e .eapeotivety 

^*3 da., ind 

The variance of the siiiiDle . -, 

The variance of the intermediate indlT V(D)=ia^, 

V(I)=V(2D-M) 

= 4V(B)+V(M)-4oov(D,M) 

= H [ 4<j2 4 -(jV — 4b oV ] 

= 4[ 4aV +o^M (l-2h=)] 


The variance of the corrected index is 


V (S)=. V[D-b(Ml-A)] 

=5 y (D )+ 1 V (M)~2 bcov (D, M)-f-(M-~ A)2 y (b) 

= ■^[cr2j3~~b3CT2M]+(M— A )2 V (b) 

I r" “1 

= S' J- a\ J-).(M_A)2 V (b) 

inde?k ™Ple daughter average 

V(D)^ 

* V(S) ii- ^ -(P)r--^pz 

J+(M-A)av(b) 

1 

,_(h“)= <t\ 

4 

approximately 

since the term containing V{b) is negligible. If it fa farther assumed that 

this fa approximately l-^s ^ 

4 
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since tlie term containing V(b) is negligible. Tliis is clearly greater tban 4 if is 
less tban or equal to 0.5. 




STUDIES ON THE SCOPE FOR IMPROVEMENT OF 
BELLARY SHEEP 

By 

M. N. Das*, and V, R. RAJAGOPALANf 
(Eeceived for publication on October 20, 1955) 

gELLAR Y sheep which constitute one of the main breeds of wool producing sheep 
^available in South India are mostly found in the Bellary district of Andhra State. 

wifh^ K1 colour patterns, (i) all black, and (ii) white body 

with black face, (hereaftei- designated W.B.E.). The output of wool of thes“e 
^ij;res are very coarse and medullated. The mature 

will ^ ^ and do not fatten 

well. When mature, a ram weighs about 120 lb. and has 4 to 7 lb. of wool output 
per year. ^ 

/liAf tMsferred from Hagari Farm in Bellary 

district to Hosur Farm with the object of raising through controlled breeding on the 
form, a flock which would be hardy and pure white and would give a fair yield of 
wool The information regarding the breedhig of these sheep in the Hosur Farm for 
eight years was given by Littlewood [ 1936 ] as follows : 

(a) Matings of pure black- ram witli black ewes produced on an average seven 

black lambs to one W.B.F. lamb. 

(b) Mating of W.B.F. rams and ewes resulted in black and W.B.F. lambs 

in the ratio of 1 : 3-6. Pure white lambs also could he obtained through 
such matings in the proportion of about 1 in 25. 

(c) Pure white Iambs were found to be of poor constitution, so much so that 

the majority of them died before the age of four months. 

(d) The breed responded well to good management and the average annual 

yield of the breecl increased from U lb. to ^ lb. when transferred from 
ilagari to Hosur Farm, 

a nmc objective of raising 

twi n 1 1 ^ ^ 1* directed towards raising a flock havinv 

white body but a coloured face with fair amount of wool, A detailed investkalicn 

atVtoouth improving Bellary sheep through selective breeding 

TT W f . means of white bodied Bikaneri rams was conducted 

from thf r^AE Tl°^ Researoh Station from 1938 to 1952 with flnanoia 1 assistance 
trom the I.C. A.R. The results of this investigation are described in this article. 


Statistician, I. G. A, R., N•e^Y Delhi 
t Director of Animal Husbandry, Madras 
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Material 

The work on tJie solierne started witli two flocks of .B(‘,l]ary slieep. 'Fho fonudal ion 
of tlie pure bred flock consisted of 5iS fioMti-bred ami 2--1 purchased ih'Uary c\v('s - 
all, excepting J2, of wliicJi were white-bodied with black hicc, the ri'inaining all l)la(;ls. 
The other ilctek, composed of i0(> black Bcllaiy evw's (ail purchased) I'oritu’d, tin* 
foundation of the, stock to Im gradiid up with white-bodied Bikaauni ra.m„s putvliased 
from Hissar. During the Id years of the scheine four gyiu'rations of slus'p were; 
raised from either flock, the number of hi, mbs born in (ia,(;li general, ion a,tv 
given in Table I. 

Table I 


Disf/ribuUnn of lamb'n horn in the different generdtion.s 


Flocks 

Kind 

Generation 



1 

n 

rn 

1\ 

Tutai, 

Rellfiry Flock 

Male 

mil 

(i5 

18 

4 

2815 


Fenialo 

202 

70 

2(i 

s 

303 


'fotal 

401 

l,3i> 

4:4 

!) 

158!) 

Graded Floelc 

Male 

14!) 

7!) 

38 

17 

283 


Female 

142 

lOO 

tits 

12 

3111 


Total 

21)1 

188 !)4 

21) 

002 


The ewes were nio.stly mated during the months of April a,nd Ma.y. 'Phose 
which did not conceive in this .season, together witli otluirs whidi mal tired in Seplem,- 
ber-Ootober, were mated during these latter months. Wi 7 T-da,ughter ma.ling wa.s 
avoided in order to reduce inhreeding. Tlu^ ewes were, shorn twie.c a \'eit,r. oiiee 
in the month of March and again in Od.olxjr. The lamhs wen*, whghed a,i biilli a,jHl 
thereafter fortnightly iij) to the ago of six months. 

The stud rams were given 1 lb. of concentrates daily throughout the yea.r. All 
the ewes were given 1 lb. of concentrates daily throughout tlie yiair except in tin', 
mouths of Septemher to November, wlum enough of grazing was available. ( hilling 
was reduced to the barest minimum in order to pi'.rmit a projjer, study of I lu' scope 
for improvement through selection. During the eul ire pe.riod, oidy 17 pure Bellary 
lambs out of 303 and 28 graded lambs out of 318 were culled. Thiuv was no milling 
of the adult female stock, 
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Hie siilient fitidings from a statistical examination of the data pertaining to the 
two nodes are pivsented m the following sections separately in respect of the different 
asp(‘cts studied. 

Colour paltarn of sheep 

findings as regards the colour pattern of the two flocks in 
ditterent generations may he briefly summarised as follows : 

In the case of the pure bred Bellary flock, the progenies of W.B.F. ewes in all the 
generations showed segi-egation into tliree patterns, pure white, W.B F and black 
'^, Jf5;P^^Poi'tions_of 1:3 :1 ; those of the black ewes were of two colours, viz. 
W.b.lh and black in the ratio 1 : 1. The actual distribution was as shown below 
together with the values of x^ obtained on the hypothesis that the colours were 
distributed in the ratio 1:3:1. 


Table II 

Frequencies of the progenies having different colours 


Dams (W..B.F.) 

White 

W.B.F. 

Black 

on 2 d.F. 

Foundation ewes 

80 

228 

90 

1*86 

First generation 

IS 

48 

24 

2-67 

Second generation 

10 

22 

7 , 

•78 

Polled 

lOS 

298 

121 

3-41 

Black dams 

Over-all generations 

White body 

24 


Black 

27 , 



The distribution of colour patterns among the graded progenies varied in the 
different generations. The progenies in the first generation had mixed colour, i.e. 
mixtures of black and white and of black and brown in 92 per cent of cases, black 
colour in 3 per cent of cases and W.B.F. in 5 per cent of cases. The mixed coloured 
progenies of the first and second generations produced W.B.F. and mixed progenies 
in the ratio^D : ]. The W.B.F. progenies of the second generation again produced 
both W.B.F. and mixed progenies in the ratio 4 : 1. Thus about 80 per cent of the 
lambs l>orn as a result of repeated crossings with Bikaneri rams had white fleece 
It may, in this smise, be claimed that both the policies of breeding could attain a fair 
tlegtee f)f success so far as fleece colour was concerned. The data pertainino’ 'to 
colour ])attern offer an opportunity to study the inheritance of the cliaracter in 
qiK'stion in Bellary mid Bilcaneri sheep. This aspect of the problem is being studied 
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Mortal it tj of lambs 

The. success of any breeding j)olicy in sheep de])en(ls io a large.' exl.e'.iif on iiie 
effective control over mortality of lambs. The failure of the ])()licy ol' ('.v()lving afpure 
white dock of ewes re])orted by Jhittlewood was actually diu'. to the, high inorta.lity 
among pure white lambs, Tii the pn'sent case, the overall mortaliiy of tlie: leiuiih' 
progenies of less than one year of age was 37 per cent and 27 per ceiil: resj>e,ctiv(dy, 
in the pure breed Bellary and graded flocks. 

The higher mortality rate of the progenies in the pure bred flock was in th is case 
also due to the high juortality of the pure white lambs. It is interesting to note 
that no such adverse effect could be found in the case of the graded progenies of the 
same colour. Table III shows the mortality of below one year of age of the female 
progenies of different colours. 


Table HI 

Mortality of lambs born, in dijforcitl yoncrat ions 



Pure Bellary 

1 (h'iided |)ruu;('iiit's 

Ooloiira I 

j No. born 

Per dont 
dead in 
]e,s,s than 
one year 

No, born 

l.*er (jont 
(loiol in 
leHM l luui 
out' year 

Pure wliite 

(54 

57-8 

1 35 

37' 1 

White ivith blaok iauc (W.B.F.) 

Kii) 

35*:5 

110 

33'6 

Mixed . 



104 

20'7 

■Black ! 

^ _j 

70 

2B'7 

3 

33'3 

Ovor»alI 

1 tmi 

37-8 

3 IS 

27-4 


It should be mentioned that the pure white Bellary lambs ('itluM,* died or W(U’e 
culled due to poor health before maturity. All other lambs including the, pure 

white graded lambs were free from such adverse effect. 


moi'tality of the lambs in the four different generations did not 
differ materially m either flock (x2=0-36 and 5-57 for 3 d.f. each). 

Woolyield 

One of the main drawbacks of the Bellary breed is its low wool yield. As stated 
earlier, the annual average yield is about 2i lb. From the data colhw.tiMl in the 
scheme, it has been found that the average yield of pure Bellary flock remained of 
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fcbc same order but that of the graded flock, increased to 3 lb. The life-time per- 
formances of 75 ewes of Bellaiy flock and 126 ewes of the graded flock are summarised 
in Table IV. 

Table IV 


Life-time ^performance of ewes 


Bellary flock 

Graded flock generation 

1 2 3 

. i 

Overall 

No. of ewes 75 

97 

26 

3 

126 

At. No. of clips per ewe 7*5±‘43 

7-1 

8-0 

10-3 

7-3±-37 

At. yield per clip per ewe (oz.) 19-24; -26 

23-9 

25-9 

27-1 

24-4±-26 

Total yield per ewe (lb.) 9-l±-52 

10-6 

12-9 

17-5 

n-i±-57 


In order to see how in the course of the different generations the yield changed 
specially in the graded flock, a detailed study for generationwise comparisons was 
undertaken. The variate considered for such comparisons in the Bellary flock was 
the total yield from the first two clips as it was found that it bears a high correlation 
of the order of *75 with the life-time yield of the ewes. In the graded flock the yield 
of wool in the third and fourth clips together, was taken for the comparisons because 
of the fact that in the case of some of the ewes of this flock only one clip, instead 
of the normal two, had been taken in the first year. 

In the pure Bellary flock as might be expected no generation to generation 
variation could be found. The relevant results are sumniaxised in Table V. 


Table V 

Pure Bellimj floeJt : yield of first two clips {in ozf 


Generation 

1 No. 

Average 

S.E. 

Foundation stock 

1 56 

43-2 

0-94 

First 

65 

31-6 

, 0-96 

Second 

12 

34-2 

2-24 


It is clear from the Table V that the foundation stock yielded much more than 
the subsequent progenies. A possible explanation for this may be that whereas the 
foundation stock consisted of ewes selected on the basis of their performance, they 
were not uniformly of superior genetic merit as a consequence of which their un- 
selected progeny did not have an equally high average yield. The poor prepotency 
of the rams selected to head these ewes could also be a contributory factor. 


[7g improvement oe bellary wheef [Vul XXVi. L’iiri IV, 

hi 1,1p' pnvclea llfxii;, the yield incivawRl from peixTAtion l.o }'<‘ii(B-iitioii ns r.an Im- 
seen froiii the resvilts gi'. en ill Table VI, 

Tabi.e V.1 

(rradeit (Ine/r : Mai yield from the third and Jov. flh etijm (o;:;.) 

Generations I N‘'* I Avef;4»<s j S.!',. 


Founflation ewes 

First 

Second 

Third 


SS 

vSl 

,‘it 

<) 


y\vcf;ti»<* 

:h>vl 

F rxt-s 
. (}2'4 


]- 0 (» 


The ine.mise obscrvixl eaimot he avStnilx'd l<» liylirid vigour nJone as in IhnL cii.sf* 
tlie yield should have, fallen in tlu? goneraiuuis sul>s(Hjuen1. to iJie lirsl.. As 1 lie yiehl 
actually increased from, generation to generalion, it eiui be claimed I lial some )!;cnet ir 
improvement, in so far as wool yielding capacity is concerned, liatl Ix'cn ac!ii<'ved 
throiigli up-grading. 

A comparison of the daughters’ yiehl with lhal. of their dams continiieil tiiat 
in the pure Beilary flock, there was no .significant cliangi' from, genera.! ion lo genera- 
tion subsequent to the first. Tn tlu' graded floek, iiowi'vm*. the ilaughters yieldml 
more than their dams in the first and second genera, lions. In (,he IhinI gencr.iiion 
the daughters’ yield was more than their <lam.s’ on an average, but I lie number of 
observations was too small to provide a, conclusivis evidenci> (Table VI 1), 


TAB i:,E V l l 

Daiujhtcr-dam diffarncen In, 'wool yidd {iiur:.) 
(Gonera.trion.s ol‘ dnitglitei's) 


Pure-bred 

Graded 


First 


iSocond 



Tiiird 

Ko. 

Av. 

S.E. 

No. 

Av. 

S. E. 

No. 

Av. 

20 

12-4 

•63 

12 

■03 


• ■• 



73 

U'4 

•15 

34 

.5-4 

2*40 

0 

(i-H 
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.j.-ji-' €issess the extent of scope for selection if any, among the ewes of 

C.1 .erent generationvS in either flock, the fraction of additive genetic variation to the 
total variation among the ewes in each generation or the coelficient of heritability, 
rtS it IS was estimated by the method of intra-sire regression of daughters on 

da.ms. ihe estimates were obtained as given in Table VTII. 

Table VIII 


HeritahilUy oj wool yield {toted of 2 clips in a yeeir) {in oz.) 


Flock 

d. f. 

Generations 



Foundation stock 

First 

Bellary 

16 

— 26±-30 6 

'56±1'92 

Graded 

67 

•28±-30 28 

•2S± -38 


The standard errors of the estimates are rather high, indicating the poor degree 
of precision ■with which the estimates are seenred. It was not possible to secure 
more data for the Bellary flock as the farm bred foundation ewes were small in 
number and the mortality of the lambs born of them was also high. The negative 
estimate obtained for the pure bred Bellary foundation ewes is to be presumably 
attributed to- this cause. The results seem to indicate that there was little genetic 
variability anrong the ew^es in either flocli to o'ffer scope for improvement through 
selection, the improvement in the graded stock being due to the superior genotype 
of the Bikaneri rams. 

Wool quality 

Like the low yield, the quality of wool of Bellary sheep, in respect of the major 
attributes of^ length, fineness and mediillation, stands in need of improvement. 
Mediillation index of samples of wool from the shoulder region from the earlier 
two or three clips^ of the lambs as measured by rapid Benzol method, constituted 
the only systematic data available regarding wool quality. 

The statistical analysis of the data revealed that there was significant varition 
in medullation from generation to generation in both the flocks. Table IX 
shows the changes in niednllation index from generation to generation. 

Table IX 


Medullation Index {qiercentage) 


Generation 

Bellary 

Graded 


No. ! 

Av. 

S, E. i 

No. 

Av. 

S. E. 

First 

Seeond 

Third 

1 47 

! ■ 27 

7 

46-6 

41-9 

30-0 

1- 89 

2- 49 
4’86 

11 

48 

15 

39-5 

25-6 

13-1 

3-67 

3-14 

3-14 
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It appears from, a eoiu j)arison of the averages that in the graded flotik the inedidla, • 
tion [>ereentage fi'll down significantly with the advance of generations. It would 
thus appear that tlie quality fd wool in regard to incdiillation improved witfi sucic.es- 
sive grading to Pikaiieri. .But in the pure .Bellary flock though ii]} to tlu'. third 
generation there {{pjiears to have been a fall, the difference between the first and 
second generation averages is not significant. The third generation av{>rii.g(‘ is 
significantly lower than the previous two averages. In the pnre-brt'd floclc there* 
was thus some improvennent in wool quality, although none in yield. 

In so.me farms in India the general practice is to select lambs for breeding accord- 
ing to the quality of wool as rneasureel by the medullation index. It is important 
to study the effect of such selection on the quantity of wool. Available data were 
utilised to find the association between the medullation index and the quantity of 
wool obtained from the clip at the age of one year. The correlation coefficient 
between the characters was -03 in pure Bellary flock and -23 in the. graded flock. 
Neither of the coefficients is significant. .Admittedly these correlation (ioellicienf s 
inchule both genetic and environnienfal components and in seeking an answer to 
the above question it is the genetic, correlation which has to be cstimatcab The 
data, however', were inatlcquate to allow prolung der'.per into the jrroblein. 

Data on length, fiiu'ness and density of wool fibres collected from, otrl y six unimaffi 
ill each flock were too meagre to draw any firm conc-lusioiis regarding the relativ<‘ 
merits of the two flocks and also of the tlircr*, fibre characteristics, viz. fine, strong an^^ 
medullnted in respect of these characters. Tlie averages and standard eri’or of 
these attributes are given in Table X. 

Table X 


Fibre attriJmtes 




Pure Bellary 

Attributes 

Ewes 

Earns 


Fine 

Strong 

Medullnted | 

Fine 

Strong 

Moflnllated 

Length (in) 

2-0i0-15 

2-3± -16 

3-8± -26 

2-1 ± -27 

2-7i *27 

4-2± -IS 

Diameter (M) 

27-5^; 1-65 

36-3±l-56 

•7±8-24 

28-4±l-30 

38-1 ±1-30 

112-8^4-03 

FJeece density 
(No. of fibres 
per feq. c.m.) 

673 i 38 

i 

(■ ' 

120 ± 20 

312 ± 10 

643 ± 23 

115 ± 13 

310 d: to 
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Table X — contd. 



Graded 

Attributes 

Ewes 

Rams 


Fine 

Strong 

Medullated 

Fine 

Strong 

Medullated 

Lengtli (in.) 

2-7± -15 

3-0± -15 

4-4:± *25 

3-2±2-7 

3-6± -27 

4-5± .18 

Disuneter (M) 

23-l±l-55 

31-2±l-55 

82-5±S-24 

28-5±l-30 

38-7±l-30 

100.7i4.93 

Fieoco density 
{'N'o. of fibres 
per sq. c.in.) 

509 ± 88 

262 ± 20 

488 ± 19 

441 ± 23 

345 ± 13 

503 ±10 


Growtk of lambs 

Tlie growtli of lambs as measured by tbeir birth weight and weaning weight 
and weights at the age of six months, one-year and one year-and-a-lmlf ; was also 
studied. 

As a result of grading the birth weight of lambs increased from generation to 
generation, but, at higher ages, the graded progenies could not maintain their gain 
over the pure Bellary lambs. The weight of the male Bellary lambs came to the 
same level as the graded ones at the age of six months, while that of the femalo 
graded lambs was slightly heavier than the pure Bellary lambs at all ages, the 
differences, however, were not significant. Thus in respect of growth, though there 
was no significant gain through grading, there was no deterioration either. 
Tables XI and XII show (i) the birth rveight of the graded progenies in the 
different generations together with that of the pure Bellary progenies and (ii) the 
body weights of the progenies in the two flocks at different ages separately for 
both the sexes. 


Table XI 

Average birth iveight of lambs (inlh.) 


Flocks 

Male 

Female 

No. 

Average 

No. 

Average 

Pure Bellary 

286 

6.0±0.07 

303 ' 

5.5±r06 

Graded lambs generation : 





First 

143 

; 6.5± -09 

139 

6-2±.09 

Second 

79 

6.8± *12 

108 

6.5±.10 

Third 

38 

74± -18 

56 

6.8±.17 

Fourth 

18 

6.8± .26 

13 

6'5±.30 
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Taih.e XII 


Avcmgc body weights at different ages {in lb.) 



Weaning 

Six montlis 

Dno yea,r 

On<‘^\ 

uaJ.' null a liiilf 


No. 

Average, 

. No. 

Average 

No. 

Average 

No. 

Av(!ragc 

Pure Bellary M 

188 

26-3±-54 

163 

39-4±-90 





^ ;■ ' S’ 

206 

23-8i:-4.3 

186 

. 32-8±*63 

115 

,4M±-91 

91 

65-l±l-84 

Graded M 

177 ^ 

27-o±-56 

161 

39*0±-71 





P 

■ 

234 

1 

26-6±-40 

208 

36'1±-71 

115 

43-0±-85 

185 

1 

66-3±l-04 


Gomparisons of sires 

Foi’ each typo of iHceding 14 rams wore used, for stud dui’ing tlie period of the 
scheme. These rains wci.‘<' progony-tosti'd with respect to birth weiglit of progenies 
aiid wool yield in cases wdiere at least six dam-daiighter pairs were available. The 
results of the test sugge.st that none, of the Bellary rams proved outstanding in 
improving tlie jirogimies over th(.>ii‘ dams in these two respect;s. On the contrary, 
one ram, Nc>. 224 brought about a significiint decrease in respect of birth weight 
and two other rains, viz. ISTos. 84 and 1 19 lowered the wool yiehl of progenies signili- ; 
eantly, i.e. by 6‘9d:b2 lb. and 3-7d:l'3 lb. respectively, as conijiared against the ' 
yield of their dams. 

The comparison of Bikaneri rams was complicated because of the foct that they 
were used at difi'erent times and consecpiently on groups of ewes diilering in their 
potential level of performance as a result of grading. So the results of progeny 
testing cannot but underestimate the worth of rams used in later periods. • One 
approach is to convert the yield records in later generations to first and second 
generation basis and then conduct the comparison. A .satisfactory method for 
such conversion is under investigation. 

From a, somewhat subjective comparison of the rams taking into acc-ounl, the 
period in which they were used, it, however, appears that two of the Bikaneri rams, 
viz. Nos. 316 and 566 proved good, while ram No. 816 was inferior to others. 

Miscellaneous studies , ‘ 

(a.-)- ^Uudy of the effect of season and pregnancy on growth of wool ; As stated earlier, 
there -^ere two mating seasons, viz. April-May and September-Ootober and fhe 
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ewes were sboim twice a year, viz. once in Marcb-April and again in August-Septeiu- 
bor. A study of the effects of seasons of clipping and pregnancy c<jnditi.o,ns in- 
dependently of each other reveals that the yield of the clips taken in August-Sep- 
tember was greater than that of the other clip. Also the pregnant ewes yield clips 
significantly higher than the non-pregnant e-wes. Table XIII shows the average 
\'ields from the two clips and in different pregnancy conditions. 

Table XIII 


Average yield in different seasoyis and ^'egnancy conditions {in oz.) 


Season of clipping 

1 . 

Pure Bellary flock 

Graded flock 

No. 

Av. 

S. B. 

No. 

^ Av. 

S. E. 

Mareli- April 

.154 

17-5 

•31 

216 

20-9 

•28' 

Aitgi:tst=: September 

162 1 

23-8 

•31 

254 

29-7 

■ •28 ■ 

, Pregnant . 

123 

21-3 

•32 

308 

27-0 ■ 

•29 

‘ Not pregnant . ■ 

193 

1 

18-8 

•32 

162 

23- 1 

•29 


, (6) Mode of change of clip yield with age of eives : As the ewes grow old, a stage 

IS reached when their wool yielding capacity decreases and they prove uneconomic. 
As there was no culling of old ewes in the present investigation, a study was possible 
to find the age. Considering the ewes which lived longer, the average annual wool 
yield at the different ages of the ewes was obtained. A comparison of the averages 
shows that in the first year the yield was lower, afterwards from the second to the 
sixth year the yield was more or less constant, after which there was a tendency 
towards fall. A similar study on Bikaneri ewes in Hissar revealed that the yield 
had a tendency towm’ds fall from the age of three years. As the -results obtained 
here are not based on a siiffioient number of observations, they' cannot be taken as 
very conclusive. Another study based on relatively larger number of ewes, viz. 
20 and 37 as against 9 and 18 . respectively, that lived at least five years also has 
•shown a similar trend. ’ . , • 


Table XIV 

Average wool yield at different ages (inoz.) 


Flock 

No. 

1st year i 

2nd year 

3rd year 

4tli year 

5tli year 

6tli year 

‘7th year 

Pure Bellary Flock 

9 

j 

35-3 

41-1 
±5-1 , 

37-9 

±5-1 

40-4 

±5-1 

40-7 

±5-8 

44-9 ■ 
.±5-8 

39-6 

'±5-8 

graded Flock 

■ 

is 

46.-3 
±2^29, j 

54-9 

±2-29 

53-3 

±2-29 

52-3 

±2-29 

55-8, 

±2-29 

64-3 
±2-29 j 

48-7 

±2-29 
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(c) Gestation period : The gestation period, estimated frojiitlie s(M-vi(‘e- reoords 
of nearly 500 services in each, flock came out to 150-3 days on a.n average'- for bobh 
tlic piiro IhillaJY and grarled ewes. It did not differ from gcmeratioii to gimmatimi 
in any flock, nor was it aflected differently by the season of lambing or bhe sex of 
the lamb carried. 

{d) Association between the birth iceight of lambs and their first dip yield : It is 
always the aim of breeding to get sturdier lambs at birth. Wliilc sturdiness has 
got its own advantages, a study conducted to find the association between birth 
weight and the first clip yield shows that it contributes towards greater yield also. 
The correlation coefficient between the two characters worked out to 0-34 for pure 
Bellary lambs and 0-33 for graded lambs. Both these values were significantly 
greater than zero indica-ting thereby that there is a definite positive association 
between the two characters. 

Summary 

Bellary sheep which form one of the wool yielding lireeds in South India, arc 
generally black in colour and .are low yietders. Esudier efforts (.1.925-33) to get 
white and sturdy sheep with more yield under conl.rolled breeding in ll'osur 'Earm, 
revealed that the breed responds well to improved farming l>ut it is not possible to 
get a completely wdiite flock of pure Bellary sheep owing to the very weiik constitu- 
tion of the white sheep. 

Efforts were next directed to ih ' breeding of ewes with white fleece with any 
other face colour in the Hosur Farm under a scheme financed by the Indian 
Council of Agricultural Kesearch. A statistical study of the records collected 
on the scheme (1938-62) has revealed the following salient features, 

1. Efforts made to raise white bodied progenies by crossing Bolljiry c.wos with 

white bodied Bellary rams on the one hand and by tipgi.’{i,(iing .Bellary 
ewes with white bodied Bikaneri rams on the other proved successful.. 

2. Mortality of lambs was greater in pure Bellary flock than that in tb,e graded 

flock. 

3. The graded progenies yielded more than the pure progenies and the yield. 

of the graded progenies increased from, generation to generation from 
about 36 oz. per two clips in a year to about 62 oz. 

4. There was a co;jsidera,ble improvement in the graded progenies in respect 

of wool quality as measured by medullation percentage which fell 
from about 40 to 13 in .ibiir generations. In the Pure Bellary Flock 
,, also some improvement was noticed. 

5. The lambs in the graded flock recorded increase in birth weight from genera- 

tion to generation. But the growth of the progenies was slower than 
that of the pure Bellary lambs.’ 

6. Bikaneri ram Nos. 316 and. 666 proved good as judged from the sire- 

inde.x;es in respect of birth weight and wool yield of progenies. Most of 
tlie Bellary rams failed to improve the progenies over their dams. 



Deoeml.)er5 1!)56] 


M. N, DAS AND V. E. EAJAG0PALA2T 


7. The wool yield from dips taken in Aiigiist-September was ' signilicanti j 
greater than that from the clips in March-April. 

8. As the age of ewes increased., the aimiial yield showed a rise in the second 
year, and not iniich. fluctuation thereafter till the seventh year of age when there 
was a noticeable decrease. 

9. There was evidence of some positive association between the birth weight 
and first-ciip-wool yield of lambs. 

10. The average number of six-monthly clips that could be obtained from a 
ewe was 7*5 in the case of Pure Bellary Flock and 7*3 for graded progenies. The 
total wool yield from a evre during her life-time was estimated to be on an averagts 
9 n>. for pure Bellary ewes and from 10-| to about 17 lb. in the successive genera- 
tions of graded ewes. 
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CHEAPER HIGH PROTEIN VERSUS EXPENSIVE LOW 
PROTEIN RATIONS FOR GROWTH AND FATTENING OF 
PIGS IN INDIA 


By 0. P. Aqakwala and D. SxnsiDABESAsr. Allahabad Agricultural Institute, 
Allatabad 


(Received for publication on December 9, 1955) 


TN any livestock enterprise involving meat production it is necessary to devise 
feed matures wkich will produce greatest gain in weight wdth the least cost, 
bwine husbandry in India has not been very profitable, since cereals specially 
maize considered necessary in pig feeds, are expensive and are also needed for 
human consumption. TheoreticaUy, excess protein (over the current need) fed to 
any animal is deaminised and used as carbohydrate for energy production. This 
study was planned to observe whether a by-product like groundnut cake with high 
protein content could be introduced in the diet to replace a considerable part 
of the high energy maize in the feeding of swine. Maize, however, was not subs- 
tituted entirely by groundnut cake because of the possibility of maize having some 
essential constituents such as vitamin ‘A’ in the form of cryptoxanthin and easily 
assimilable carbohydrate that are lacking in groundnut cake and which help the 
growth of pigs. ; 

Keith and Miller [1938, 1941] fed rations varying in crude protein content | 

from 12 to 27 per cent to different groups of pigs and found that maximum and most 
economical gains from weaning to 75 lb. were made by the pigs fed the highest 
per cent of protein. Almost similar results were obtained by McElroy and Lobay 
[1947] ; Carroll and Burroughs [1939], Crampton and Ashton [1942] ; Catron et 
al, [1952], Becker et al, [1954] and XJllrey et at, [1954]. Sewell et al, [1953] found 
that 16 to 20 per cent protein gave a slow growth in baby pigs from 2 to 30 days of 
age.^ They further noted that 32 per cent protein gave fastest growth and most 
efficient feed utilization, but 24 to 28 per cent protein gave relatively satisfactory 

Reber et al., [1953] reported that a diet containing 41 per cent protein produced 
maximum weight and feed efficiency in young pigs from 12 to 24 days of age and as 
the pigs approached 8 weeks of age 20 per cent protein appeared to be as efficient 
as the high level protein. 
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Dobbins et al, [1900] in a feeding trial with 9 pairs of pigs concluded that 
yellow corn containing 11-7 per cent protein was no better than yellow (!orn (‘.ontaining 
8-2 ])er cent wlien fiirnialied with some amount of protein in ration. Wurlcn H 
ah, [1901 j while coin]')aring various soyabean oil meals witti meat, and bone. H<a‘apes 
at two levels of protein (18 a,nd 16 per cent) reported no signHica,nl; dilhM'<‘.nco in gains 
of ])igH between the two levels of crude protein fed. The result of study e.oiubnii.iHl 
by Walhuic ct al., [1904] .showed that a corii-soyabeari oil meal ration, containing 
14-3 per cent crude protein fortified with minerals and vitamins wa,s just, as satis- 
factory for weight gains of healthy wea,ning pigs fed in dry lot a,s rat ions e.ont, aiming 
17-G and 20*9 per cent crude protein. 

The studies reported above deal with feeding conditions wfiierein t he ]u*otein 
feeds in general are more expensive than carbohydrate feeds. The ]U.*obhnn 
there lias been to find as low a level of protein in feed as is desirable. In our 
country the problem is just the reverse. Protein feeds like oilcakes and pulses are 
cheaper than carbohydrate feeds- like cereals. Therefore, it i.s necessary to devise 
a feed mixture with as higli a protein content. 


Experimental P roo.edure 



Two studies each of six months duration were undertaken. TIu‘ first study 
started on ilie 18th April 1954, and terminated on. the 17fh OctidxM' 1955 (hi'.uc.e- 
forth to be referred to as summer study). The second study was undertal\<m from 
the 25th September 1964 to 26th March 1956 (henceforth to Ix'. i-efe-rred to as 
winter study). In each study piglings born about the same tiiiu*. wert'. used just 
after weaning (two months) and were divided into groups (A, Band A|, B, for sinumer 
and winter studies respectively). Each group in each study liad tlx*, sanu', numher 
of piglings as the corresponding group. Eadh pigling in (‘.ixli group had a 
corresponding pigling of the same sex and parentage in the other giouj,). The 
piglings were so distributed as to have the initial total weight, of eaeli group in 
each study similar in the corresponding group of tlie same study. The distri- 
bution of piglings to each group is given in Table I. 


Ill summer study each group had three piglings (2 males and one fema,le) while 
in winter study each group had six piglings (5 females and one male). Each pigling 
of each group was weighed initially and thereafter weekly, througliout the period 
of study. Male piglings of each study were castrated at the age of one month. 



Piglings of each group of each .study were kept in puhki pen.s all the time. 



Distribution of piglings to the studies 



breed of tbe pigs used is Middle Yorkshire) 
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Eacli group was fed ad libitum tlie coacentrate mixture assigned to tliat group 
as given in Table II, 

Table II 

Concentrate mixture fed ad libitum to piglings ^ 



Summer study 

Winter 

study 

Constituents of ration 

Group A 

Group B 

Group Ai 

Group Bj 

Yellow maize i 

Groundnut oako 

Gram 

Wheat bran 

Mineral mixture 

lb. 

50 

10 

20 

20 

6 

lb. 

10 

60 

20 

20 

6 

lb. 

40 

20 

20 

20 

3 

lb. 

10 

60 

20 

20 

3 

Digestible protein 

% 

12 

% 

27 

% 

16 

% 

27 

Total protein 

16 

31 

20 

31 

Total digestible nutrients 

72 

75 

74 

76 


Rs. 

Rs. 

Es, 

Bs. 

Cost per 1.00 lb. (At the time of experi- 
mental period). 

14-02 

11*69 

13*40 

11*69 


Note. The mineral mixturo fed consisted of : 

50 per cent salt 
60 per cent hone meal 

and 0>3 per cent potassium iodide 

Tor tlie first three months of the summer study the. mineral mixture in addition 
to the above had traces of cobalt chloride, magnesium sulphate, copper sulphate 
and ferrous sulphate. 

The concentrate mixture in winter study for piglings of Group \yas slightly 
altered from that of Group A, to give to the ration 16 to 17 per cent digestible prote.in 
which was considered the minimnm desirable for growing pigs. 

The record of feed consumed by each group was maintained. At noon each 
day each group of piglings was supplied as much green as the pigs wore able to 
consume in four hours. Water was available to them at all tim,es. 

In winter study one gilt of Group Bj died on the 5th February 1955 and as 
such her corresponding sister of group was removed on the same day from the 
study. 

Ebsults and discussion 

In summer study during the entire period, piglings of the Group A. consumed 
1649’6 Ih.of concentrate mixture while the piglings of Group B consumed 14 11 *2 lb., 
2384- lb. less than the Group A. The total initial weights of piglings of Group A 
and B were 58-0 and 55*8 lb. respectively. At the end of the study the final total 
weights of piglings of Group A and B were 509*0 and 429*0 lb, respectively. 

In winter study during entire period of the study, piglings of Group Aj and 
consumed 3940'0 lb. and 3981*6 lb. of feed respectively. The total initial weight 
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of piglings in Group Aj and were 108*2 IB. and 111*4 lb. respectively. At the 
end of 19tli week and at tbe end of tbe study tbeir total group weights were 
868-0, 822*4 and 962*0, 988*0 lb. respectively. 

A summary of the findings comparing the economics of two groups in each study 
is given in Table III. 


Table III 

The economics of high protein feed for pigs 



f Summer study | 

! Winter study 

Group A 

Group B 

Groiip Aj 

Group Bi 


Lb. 

Lb. 

Lb. 

Lb. 

Average initial weight/pig 

19-4 

18-6 

18-0 

18-6 

Average final weight/pig 

169-6 

143*0 

192-6 

197-6 

Average daily gain/pig in weiglit 

0-8 

0-6 

1-0 

1-0 

Average daily feed intake/pig 

3-0 

2-6 

3-6 

3-8 

Average feed intake per lb. of gain 

3-66 

3-78 

4-61 

4-54 


Es. 

Rs. 

Es. 

Rs. 

Average cost per lb. of gain in weight 

0-513 

0-438 

0-618 

0-626 

Average sale price per j)ig at the end of 

106-0 

89*4 

120-4 

1123-6 

study if slaughtered and sold retail at 





Rs. 0-625/lb. 





Average actual feeding cost per pig from 

77-0 

64-6 

93-6 

82-3 

weaning to end of study 





Surplus or deficit over feed cost 

29-0 

34-9 

26-8 

41-2 

Net return per 100 rupees of feed expense 

37-7 

64*6 

28*6 

60*0 


It can be noted from the Table III that while there is almost no difference in 
feed intake to produce a unit weight of flesh between groups in each study, due to 
low cost of high protein ration, there is considerable difference in cost in favour of 
high protein ration to produce a unit weight of flesh. Though this was a preli- 
minary study with a small number of pigs and spread for a duration of one year 
only, there is sufficient evidence to suggest that pigs can be raised economically 
^ •• by substituting a higher per cent of groundnut cake in the concentrate mixture. 

In this study the carcass quality of the pigs fed different rations was not studied. 
The casual observation indicated that the low-protein-ration pigs had a 
thicker fat layer. However, customers normally prefer more muscle and less fat 
in pork products, and it would seem that high protein rations would produce meat 
* that has greater demand. 

Following the method of Snedecor [1947] weekly weight of Group A and Aj 
were compared statistically with the groups B and B^ respectively. 

The results of statistical analysis are given in Table IV. The summer study 
indicated that the pigs fed a higher maize content ration were significantly heavier 
at the end of the study than the pigs fed a higher groundnut-cake-content ration. 
However, for the winter study the pigs fed a higher groundnut cake-ration were 
significantly heavier at the end of the study than the pigs of the other group. The 
reverse effect in summer and winter seems unexplainable. It is possible that 
^ season has its effect on assimilation of high protein ration. However, further evidence 

is needed to confirm or contradict such a proposition. 




Table lY—contd. 

Average weeMy weigMs per fig fed different concentrate mixture 

SumiAer study Winter study 

Average weekly weights per pig in lb. (Total pi^ in each group 3) Average weekly weights per pig in lb. (Total pigs in each 

° B e J groyp j 0 thereafter 5) 
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Summary 

Two studies one in summer and the other in winter, each of (3 months duration 
with weaned piglings were undertaken to investigate whether groundmit cake 
with high protein content can be used more effectively in place of maize in pig r-ations. 

In summer study piglings getting 12 per cent digestible proi.(iin ration (;ontaining 
10 per cent groundnut cake gave significant gain in weight oven; jhglings getting 
27 per cent digestible protein ration containing 50 per cent groundnut cak(i. However, 
in winter study it was the group of piglings getting higher digestible protein 
ration (27 per cent) containing 50 per cent groundnut cake wlikdi gave significant 
weight difference over the group getting lower digestible protein ration (16 per cent) 
containing 20 per cent groundnut cake. 

In the summer study the group of piglings getting higher groundnut cake 
content ration gave a net return of Es. 64-0 for every 100 rupees of feed consumed, 
while the corresponding group on high maize content ration gave a net return of 
only Es. 37*7, a reduction of Es. 26*8 per 100 rupees of feed cost. In the winter- 
study the higher groundnut-cake-fed group gave a net return of Es. 50 per 100 
rupees of feed cost. "While the corresponding figure for the other group was 28*{>, 
a difference of Es. 21*4 per 100 rupees of feed cost, 
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BATE PRODUCTS IN THE RATION OF THE 
TACTATING DAIRY COW AND THE WATER BUFFALO 

By Khalid T. Ali, N. C. Fine, Mahommae Faraj, and N. H. Sarsam’ 
Animal Husbandry Division, Abu-Gbraib Experiment Station, Iraq 

(Received for publication on Mnrp.b 22, 1956) 

T®AQ is the largest date producer in the world having an annual production of 
Aatout 350,000 metric tons. Much of this production is not suitable for 
Human consumption and thus large quantities of dates are sold well below the 
prices of c^ertain conc^entrates used normally for livestonk feed. Although dates and 
date pits have been fed to cattle, sheep, and horses from very ancient times, there 
a,ppears to be very little published information on the use of these products - as 
}r! t &arsam,and McLeroy [1954] found that macerated dates 

(dates from which the pits have been removed) and date pits, soaked or ground 
were not eaten ^ by sheep in quantities enough to make fattening possible! 
In later work witb fattening sheep, the feeds produced excellent results when 
mixed with ground barley and sesame-seed-oil meal in such proportions that the 
dates or date pits constituted about 34 per cent of concentrate mixture. Even 
higher proportions gave good results on small scale trials. 

In this article a senes of trials which were carried out to obtain information 

i and ground date pits in the concentrate mixtures 

fed to the lactatmg dairy cow and buffalo has been reported. 

Material and methods 

Trials with the dairy cow 

Three trials were carried out with daily cows. In tot two trials two conoen- 
trate mixtures containing 25 per cent and 50 per cent macerated dates were tested. 
In the third trial the concentrate mixture contained 40 per cent macerated dates 
and 26 per cent ground date pits, making a total of 66 per cent date products 
are chemical composition of the different ingredients, 

The design used was the reversal or switchback experiment involving two grouns 
of five cows each. Rations were exchanged at the end of 30-day periods Fivl 
day transition periods were used just before the first 30-day period and each time 
a switch was m,ade. Milk samples for butter-fat tests were taken during the transi- 
tion period and at or near the middle of the 30-day period. The concentrate 
allowance of each cow was taken from the grain feeding tables of Morrison [1954] 
The amount of concentrates fed in the three trials ranged from 3-3 lb. per day for 
the lower producing cows up to 14 lb. per day (for a short period) for one of the 
highest producing cows. The roughage was green alfalfa soilage fed at the approxi- 
mate rate of 9 lb. per 100 lb. of liveweight. . 
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Table I 

Conmosition of feeds 



-f- Morrison, F^eds and Fe?4i«5, 1954, XSI ed. 
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Macerated dates were prepared by putting wliole dates tliroiigli a special 
macerating machine which removes the pits. Date pits were ground to a medium 
degree of fineness in a burr mill. The feed ingredients were mixed in a Hobart 
mixer which has a kneading type of mixing action. The machine is not a necessity 
for mixing dates with other feeds. The mixing can be done with hand labour 
by first placing macerated dates on a smooth clean surface, pouring the other in- 
gredients over the dates, and then cutting and working them all together with a 
spade. The dates break up into small lumps and will no longer stick together. 
Whole dates may be mixed with other feeds in the same manner as the macerated 
dates. 

Eesults AND Discussion 

In all three trials with milking cows (Tables II, III and IV) the concentrate 
mixtures containing tiates or dates and date pits were eaten very readily. There 
were no cases of tympany. The maximum amount of macerated dates fed per day 
was to cow No. 1 in the third trial. This cow received as much as 14 lb. of con- 
centrates, 40 per cent of which (5-6 lb.) was macerated dates. x4.t the same time 
she also ate 3*5 lb. of ground date pits in the 14 lb. of concentrates, making a total 
of 9*1 lb. of date products. 

. Table II 


Four fGf cent fat-corrected milk produced by two groups of cows {in lbs.) 
{First trial 25 per cent macerated dates) 


Group 

Cow 

30-day periods 

Comparison 

a — 2b-fc 

25 per cent 
dates 
a 

No dates 

b 

25 per cent 
dates 
c 

I 

1 


698-7 

712-3 

632-6 

• -93-3 


2 


796-8 

737-2 

673-6 

-104-0 


3 


753-1 

769-6 

774-9 

-11-2 


4 


922-3 

S98-8 

842-3 

-33-0 


6 


820-4 

741-5 

725-4 

62-8 


i Sum -178-7 




1 1 

f No dates 

25 per cent 

No dates 






dates 



11 

6 


817-7 

697-7 

684-5 

106-8 


7 


706-1 

751-0 

698-7 

— 97-2 


8 


801-3 

832-7 

517-9 

-346-2 


9 


682-7 

692-7 

579-1 

-123-6 


10 


! 996-7 

902-3 

609-9 

-198-0 


Sum — 658*2 


Difference in favour of dates, — -178-7 — (— 668-2)=479-5 




I 

1 , 


1 % 


'J’HiS tJ8B OJ)' D4TE PRODUCTS 
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In tlic second trial three cows (Nos. 1, 4 and 1 0) wp.v. r . . . i ■ 
and, therefore, their records are .nt ' V 

of the cows had mastitis, one^ case beitt tl f vstdf analysis. 'Cwo 

udder. The third cow (No I Talde 11 ,'r o • f injury to the 

day period the cauTof 4icW 

recovered in 1 he third period. ’ •‘^oomed to have (lompletely 

rated dates was tosLh^hedfe^ oontaining :>■) per (unit mace- 

tically significant according to the method nf- ** i ‘^'dns vv^as not statis- 

AVMo no attempt waattdl 119«]. 

it appears that the mixture eont-iiTiinir p;n > 1 ^ dal-a oi the seiiond triai, 

satisfactorily from tLe standnoint of m 1^*? >l>‘tos also turned out 

both the 20 per Tent a.S af W ™5 J* «bould bo noted that 

slightly higher protein content tLi "the *1 

happened because the feed analyses of t . mixture. This 

mixtures were made up for the feedim/tihils Tl^ ‘d; the time those 

1 lecuing uials. J.he prujiorl.ioiis of the iugrodionts 


Tawl].] IJ f 

iW per coat 

inal hO per ceM maevrated du,/c.y) 


Group 


:iU-(la,y iierioda 


9 

10 


50 per eent 

Xo dates 

50 per cent 

I <.*'ompariH(m 

a 

h 


a-2lH-e 


— 



591-5 

415*6 


1 ■ 


j (sick) 


/ 

i934-8 

700'6 

' 871*8 

6>,u s 

1,073*2 

662*5 

264-4 


112*7 

443*7 

(mastitis) 

500*6 

52*4*4 

■ 

609*9 

454*5 

I 505*0 

205*9 


— — 




1^0 dates 

50 j)er cent 
dates 

A''o flates 


588*3 

633*8 

685*4 

6*1 

605*4 

584*5 1 

491*9 

--71-7 

'551*4 

510*5 

591*3 1 


121*7 

67.?i 

650*4 

596*4 

603*7 1 


747*5 j 

787*7 

(mastitis) | 
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in the mixtures liad to be based on estimates of the composition of some of tbc ingre- 
dients. Tbe protein percentages of the regular non-date mixture and both the 25 
per cent and 50 per cent date mixtures should provide more than enough protein 
for cows receiving legume soilage. In the last trial, the lower protein percentage 
was planned deliberately to see if the usual level of production could be maintained 
on a lower level of protein in the concentrate. From Table IV it can be seen that 
the difference was in favour of the non-date mixture but the difference was not 
sl'^tistically significant. Because of the high protein content of alfalfa there would 
be reason to expect that a lower protein concentrate mixture would be satisfactorv 
for milk production. The use of high protein alfalfa permits the use of low protein 
^ high-energy date feeds. It may be possible to reduce further the protein of the con- 

centrate mixture without serious detriment to milk production ; thus, dates may 
have their greatest value when the roughage is high quality legume. 

The results obtained with feeding dates and date pits should encourage greatest 
use of these feeds in dairy cow concentrate mixtures. According to the prices pre- 
( vailing during these three trials, the cost of a ton of macerated dates or ground date 

pits was less than half the cost of a ton of barley. Since these feeds are lower in 
protein than barley it is necessary to provide more protein-rich supplement and 
that increases the cost somewhat ; but even so the ingredients in the 25 per cent 
date mixture cost 83*6 per cent of those in the non-date feed ; the ingredients in the 
50 per cent mixture cost 77*2 per cent and the ingredients of the date-date pit mixture 
cost 65*4 per cent. The results with the last mixture suggested that lower protein 
combinations may be used successfully when high quality legume roughage is fed, 
thus effecting even greater saving in the purchase of the protein-rich supplements. 

Trial with water buffalo 

During the summer of 1955, a feeding test with lactating buffaloes was carried 
out in co-operation with a herd owner in Baghdad. Due to the fact that the Experi- 

ment Station had no herd of buffaloes, it was necessary to seek the co-operatoin of 
V ^ private owner in carrying out a rather crude feeding test. During the summer of 

1955, a buffalo owner in Baghdad agreed to co-operate in a short trial. The plan 
followed was to feed first for one week a mixture made up of equal parts of barley, 
wheat bran, and wheat screenings. The mixture was poured over barley straw and 
the buffaloes were allowed to eat all they wanted. The average consumption of 
concentrates was about 32 lb. per buffalo per day. Unfortunately there was no way 
to feed each buffalo individually. Green alfalfa, was fed at about the rate of 10 lb. 
per buffhlo per day. Production was recorded by one of the authors who visited the 
^ herd twice daily at milking time. On the seventh day samples of milk were taken 

from each buffalo and tested for fat. 

The metliod of feeding used in the first week appears to be firirly typical of what 
may be found in the Baghdad area, except for the lise of a higher fat concentrate. 
Buffalo herdsmen insist that a high-fat concentrate such as whole cottonseed or 
^ rice bran vnll increase the yield of genvmer (buffalo cream). In the second seven-day 
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{T^d tnal, bh ;iH>.,- cant data prodiuis) 


Group I 


.■{ 0 .r% puriods 




EJ |)iT (U'lil, (iativi, ; 
‘•■’■* pir mil, (JiU ,) 

Jiits I 


7941-5 


980-4 

. ; 1 

1 f)(52-!l 

762-,S 


805-1 

! 

[ 07!M 

7r,ho 


822*3 

702-1 

GSS'O 


OlO-O 

j 073-0 

SOO’S 

1 

820-3 

1 

1 731-!) 



No dates 

( 49 por rejifc dales, 
ppi- cent (ifite 
pits 1 

1 No dates 

74H) 


725*0 ! 

020-7 

73,')-5 


7(53-0 


W-O 


8«5)*e 

879-8 

538-0 


511-7 

404-0 

744-2 


044-0 

039-fJ 

_ 


■; ^ ^ 


~ ^232.2 
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L, period, foliowing a two-day period allowed for dianging the ration, a mixture con- 

taining 25 per cent each of barley, wheat bran, wheat screenings, and whole cotton- 
seed was fed. In the third seven-day period the concentrate mixture was changed 
to 25 per cent whole cottonseed, 30 per cent macerated dates, 15 per cent wheat 
screenings, 7 "5 per cent sesame-seed-oil meal, and 7*5 per cent barley. After allowing 
two days for the buffaloes to become accustomed to this mixture the production 
was recorded for seven days. The calculated chemical compositions of the mixtures 
are given in Table V. The average daily production of the ten buffaloes for the 
' three seven-day periods may he found in Table VI. 


Table V 

Composition of concetitrate mixtures fed to buffaloes 


Concentrate mixture 

Dry 

matter 

per cent 

Crude 

protein 

per cent 

Crude 

fat 

per cent 

Crude 

fiber 

per cent 

N-free 

extract 

per cent 

Ash 

per cent 

Mixture No. 1 

Barley 33?; per cent 

Wheat bran 33 per cent 

Wheat screenings 33 J per cent 

91-3 

11-2 

2*1 

5-7 

69-0 

3-5 

Mixture No. 2 

Barley 26 per cent 

Wheat bran 26 per cent 

Wheat screenings 25 ner cent 

Cottonseed 25 per cent 

91-8 

14*1 

7-3 

8*6 

58*4 

3*4 

Mixture No. 3 

Macerated dates 80 per cent 

Sesame meal 1-5 per cent 

Wheat bran 15 per cent 

Wheat s(;reenings 1.5 per cent 

Barley 7-5 per cent 

Cottonseed 25 per cent 

884 

13-7 

7-3 

7-8 

1 

56-6 

4*® 

i _ 
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Table VI 


Beven-day mmmye producUon of milk and fat tests of huffulocs fed on three eoncenirnle. 
vuvixtufes 



Mixture No. 1 

I Mixture No. 2 

Mixture 

No. 3 

Animal No. 

33 per cent barley 

33i per eent wheat bran 

33 per cent wheat screen- 
ings 

per eent barley 

25 per cent wheat bran 
26 per cent wheat screen- 
ings 

25 pier cent cottonseed j 

25 per eent eotioii seed 

30 j)or cent dales 

7-5 per cent Hoe^ime meiil 

If) per e('nt wheat hr an 

16 pt'.r c;et\L wheat screou- 
ings 

7-6 per cent barley 

I, ■ 


Milk 

(lb.) 

Eat 

(per cent) 

Milk 

lb. 

Eat 

(pep cent) 

Milk 

Ih. 

Fat 

(per cent) 

1 

18-8 

7-(> 

19-2 

8-5 

20-4 

K'l 

2 

ID'IJ 

«•() 

15-7 

8-1 

1<1-(1 

8-3 

3 

19-3 

0-9 

20-9 

8*2 

2l-fl 

[ 

8-1 

4. 

17-8 

7-0 

17-9 

8-8 

IS-t 

7-9 

C 

18-0 

()'4 

i7-r> 

7-0 

14-2 

(l-ti 

6 

lO'S 

9-3 

10-G 

9-1 

lO-S 

8-0 

7 

10*0 

lO-O 

171 

9-8 

19-1 

9-4 

8 ■ 

19-7 

7-0 

20-6 

7-7 

28-1 

H-1 

■ 9 , 

12-6 

10-2 

11*7 

10-5 

12-2 

10-5 

10 

13‘6 

7-8 

12*0 

9-6 

11-7 


Am-age 

Ifi-O 

7‘b* 

1(1-9 

8-(ff 

17-3 



8-3* 


* Weighted averftgo. 

Results and Discussion 

Adding whole cottonseed to the concentrate mixture might have; had some effect 
on the fat tests, as the average fat tests of the second and tliird pciriods w<?,re higlier 
than the first period. Individually, eight of the buffaloes showed an increase in the 
second and third periods but two (Nos. 6 and 7) showed a slight decrcjase. Since 
there are so many uncontrolled factors which may liav(i affected the fat tcjsts, 
these results offer only a hare hint that cottonseed helps the fat tcist. ' Ferha})s more 
critical tests could be devised on this point. It should bo noted that in addition to 
increasing the l:at content of the concentrate mixture cottonseed also incr(yises 
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tbe protein content. Wien the animals were given the concentrate mixture con- 
taining dates the production was maintained. The trial gives some evidence that date 
feeds will be palatable to the buffalo and that they are not likely to depress produc- 
tion. Further work on this problem is contemplated. 

Summary , 

In three^ different reversal trials involving 30 lactating cows it was possible to 
secnre relatively good milk production when three concentrate mixtures containing 
25 per cent macerated dates, 50 per cent micerated dates, and 40 per cent macerated 
dates plus 25 per cent ground date pits were compared with a non-date containing 
control mixture. Loss of data due. to sickness prevented a statistical analysis 
of the trial with 50. per cent macerated dates, but in the case of the other two date 
containing concentrate mixtures there were no significant differences between them 
and the control mixture as measured by the production of 4 per cent fat-corrected 
rndk. Satisfactory results were also obtained when a concentrate mixture containing 
30 per cent macerated dates was fed for a seven-day period to 10 lactating buffaloes . 
JVIaoerated dates and ground date pits were eaten readily when mixed with other 
feeds. The maximum amount of dates consumed by any one cow was 5‘6 Ih, per 
day. The chief advantage of the date feeds was their low cost per ton. 
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EFFECT OF AUREOMYCIN AND VITAMIN ON THE 
GROWTH OF WEANED PIGS FED A HIGH-PROTEIN DIET 

By Alex Keed^ and 0. P. Agaewala^ Agricultural Institute, Allalialiad 
(Eeceived for publication on April 24, 1950) 

(With one text-ligure) 

I T is geneially agreed that the Dse of anreomycin or terramycm tends to increase 
the rate of gain in weight when fed to grovsdng pigs. Catron et ah, [1952] found that 
when fed 10 mg. aureomycin per pound of ration, the pigs gained an average of 0-12 
lb. more per day and consumed 2*3 lb. less feed per 100 lb. gain than the pigs receiving 
the antibiotic. Burnside et ah, [1951] compared the effect of aureomycin when fed 
with high, intermediate and low protein levels and concluded that the aureomycin 
improved all rations. Hoeffer et ah, [1952] fed terramycin at 5 m,g. per lb. of total 
ration and observed a highly significant effect on the rate of gain and also improved 
efficiency of the gain. Terrill ei al., [1952] fed 5 mg. aureomycin hydrochloride per 
ib. of a 20 per cent crude protein “ corn, solvent-soybean-oil-meal ”, ration properly 
fortified with minerals and vitamins to pigs from weaning to 1()0 lb. weight. They 
report a 27 per cent increase in rate of gain (highly significant) from the use of 
aureomycin. Ashton et al., [1955] fed aureomycin to pigs on various levels of 
protein from 10 to 20 per cent. As the per cent of protein in the diet was increased 
from 10 to 20 there was a decrease in back-fat depth and an increase in per cent of 
lean cuts. They report that the pigs fed on a ration containing 20 per cent protein 
resulted in carcasses with a significantly greater proportion of lean than those on 
rations containing lower amounts of protein. Lassiter et ah, [1965] compared 
various levels of protein from 10 to 20 per cent for growing pigs and found that the 
feed requirements per lb. of gain decreased somewhat when protein levels increased 
to 16 per cent. Braude et al., [1963] in a review of literature on the use of antibiotics 
in swine nutrition, report that in experiments conducted throughout the United 
States, aureomycin increased the daily gain of growing swine about 36 per cent. 
Davey et ah, (1965) fed aureomycin at different rates to three generations of swine 
and noted no adverse effect upon birth weight or weaning weights. Feeding at the 
rate of 60 mg,m. per lb, feed gave the highest daily gain. Hanson et ah, (1966) found 
that the addition of vitamin Bjg in the ration for pigs gave, a highly significant 
increase in the rate of gain. The addition of aureomycin produced an additional 
ignificant increase in the rate of gain. 

Must of the work done on the feeding of aureomycin to pigs has been with normal 
or below normal levels of protein, with the main object to save expensive protein 
supplem,ent. In certain areas of India groundnut cake is cheaper than cereals 
such as maize, wheat or barley. Agarwala and Sundaresan [1955] found that the 
pigs on a ration containing 27 per cent protein (60 per cent groundnut cake, 10 per 
cent maize, plus other ingredients) made cheaper gains than the pigs on a 16 per cent 
ration (20 per cent groundnut cake, 40 per cent maize, plus other ingredients). 

University of Illinois, College of Agriculture, U. S. A. On assignment to Allahabad Agrioul” 
tural Institute for reseai’ch in animal nutrition. 

Member, Animal Husbandry Department Staif, Agricultural Institute, Allahabad , XJ , P. 
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AUBEOMYCm AND VITAMIN Bjg 

Witli tlio eooiioiuic' relationsliip 'between cereal grains and gnaindnui. cake 
favouiiiig a ration inncii. bigber in protein than that us\ially ted to swice, it was 
considered desirable to determine the effect of anreomycin am! vitjoiui! when ted 
to swine on a }iigh-protein-low-mai25e diet. 

Expbeimental 

Sixteen weaning pigs, four barrows and twelve gilts from three, litters, were 
separated into two groups by arranging them in pairs according to litter, sex, sii^e 
and general health, then randomly assigning one pig of each pair to eaclr group. 
The gj'oups were assigned by chance to one of two adjacent pens and one group was 
designated by chance as the treatment group with the other as control. Weights 
of individual pigs were recorded at the beginning and at weekly intervals throiig'iiout 
the expermient. Group B or control group had free access at all times to the basic 
ration as shown, in Table I. Group or treatment group received the basic ratio.n 
to which had been addetl 27 gm, anreomycin and 27 ,mgm.. vitamin per ton of 
ration. This ration was self fed in the same type of Ihetler as iimt used in Group ‘B. 
A small portion of gTeens was given in equal amounts to each girurp <laily. Records 
were kept of the amounl; of feed consumed by each group. Wilier Avas provided at 
all times to both groups. 

Table I 

Gom,]Ktsition of basic ration 


Ration 

Percent 

Maize 

10 

Groundimt cake 

47 

Gram 

20 

'Wheat bran 

20 

Fish meal 

3 


Plus regular Institute mineral mixture (60 per cent salt, 50 per cent steamed 
bonemeal, plus 0*03 lb. potassium iodide per 100) at the rate of 3 lb. per 100 lb, 
of ration. 


The experimental period Avaa 26 weeks. 

Results and Discussion 

There was a significant difference in average gain per pig in four weeks and five 
weeks of feeding in favour of the group A pigs fed aureomycin and vitamin Bja- 
After six weeks feeding the difference was not quite significant at the 6 per cent 
level of probability. There was no significant difference in total gains after six 
weeks feeding. There was no significant difference in total gains for the 26 weeks 
feeding period. The treated pigs had a greater average gain than the control pigs 
at the end of each AA^eek throughout the experiment (Table IT), The greatest difference 
occurred after 16 AA^eoks of feeding Avhen the treated group averaged 24 1b. more 
than the untreated group. Tliis difference was not statistically significant. 



Table II 



♦DiffereBce significant P-O-OS (Stadent’3 Metliod). 
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After IS vveelvs feecling tlie difference in average gain remained fairly uniform 
(Fig. I). Tliere is evidence to indicate that aureomycin and vitamin B 12 ^ 

growth stimulus during first 16 weeks of feeding, although this was not statistically 
significant. 

Pigs la. Hi, 2a, 2b, 3a and 3b were from one litter, 4a, 4b, 5a and 5b ^ from 
another litter and 6a, 6b, 7a, 7b, 8a and 8b were from 9, third litter. Tlie pigs in this 
litter were about three weeks younger than the others at the beginning of this 
project. 

The average daily gain for the 26 week-feeding period was 0*9 lb. daily for the 
treated group and 0-8 lb. daily for the control group (Table HI). 

Table III 


hiitinl weight, final loeiglit, average, daily gain, feed jwr lb. gain and cost per lb. gain 
firom weaning through 26 weeh-fieeding period 



Group A 
(Treatment) 

Group B 
(Control) 

Ayerago iiiitial weight 

lG-8 lb. 

17-2 lb. 

Average final weiglit 

184-7 „ 

165-6 „ 

Average daily gain 

0-9 „ 

O'S „ 

Average feed per lb. gain 

4-0 „ 

2-9 „ 

Average cost per lb. gain 

Rs.O-fffi 

Rs. 0-32 

Total feed consumed 

4,669 lb. 

4,069 lb. 


The average feed per lb. gain was 4*0 lb. for the tre.ate<i group and 3*9 lb. for 
the control. With the price of Aurofac (1-8 gm. and 1*8 mgm. per lb.) at Rs. 8 per lb. 
it was not economical to feed the antibiotics in this test. 


Summary 

Wea.nliBg pigs fed a ration fortified with 27 gm. aureomycin and 27 mgm. vitamin 
Bi 2 per ton of feed made significantly higher gains aftca* 4 weeks and 5 week’s feeding, 
than control pigs not receiving the antibiotic and vitamin The difference in 

gain was not quite significant after 6 weeks feeding. 

The aureomycin-fed pigs made a higher average gain in 10 weeks than control 
pigs although the difference was not statistically significant at the 6 per cent level 
of probability. 

From 16 weeks to 26 weeks feeding there was very little difference in rate of 
growth between treated and control groups. 
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Treated pigs made a sliglitly higher daily gain and required slightly more feed 
per peund gain than control pigs duidng 26 weeks feeding. 

The results of this experiment indicate that there is no advantage in. feeding 
aureomyciii and vitamin more than 16 weeks. 

Although aureomycin and vitamin B^g gave a significant increase in grrnvth. 
up to 5 weeks feeding, further evidence is needed to determine if this increase is 
economical. 
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SYSTEMATIC SURVEY OF HELMINTH PARASITES OF 
DOMESTICATED ANIMALS IN INDIA 

By Gobikd Sihgh Thapae 

(Beceived for publication on November 10, 1955) 

T he work forming tke basis of the present communication was carried out 
under a scbeme of the Indian Council of Agricultural Kesearch at the Lucknow 
University, - ’ 

The main object of the scheme was to study the helminthic infections of the 
domesticated animals in the States of Uttar Pradesh, Bihar, Bengal (including Bast 
Bengal), Assam and Orissa. This survey was carried out throughout .the area 
spread over several years by visiting important places in different States from time 
to time and examining the slaughtered animals at thv abbatoirs and collecting the 
parasites recovered for identification. Some material was also received from the 
Department of Animal Husbandry of the above mentioned States, probably collected 
by their staff during their routine examinations of the diseased animals at the veteri- 
nary hospitals. Thus, Thapar and Siiiha [1945] reported a new genus Olveria with 
0. mclica as the type species from the cattles and buffaloes at Luclmow. Tandon 
[1945] described a second species, Olveria bosi, from the buffaloes at the slaughter 
houses at Lucknow, thereby establishing the validity of the genus. Tandon [1955] 
gave an account of a rare parasite, Param^histomum gotoif recovered from buffaloes 
in India in large numbers. 

The work was extended to the study of the seasonal variations and the incidence 
and intensity of infection of helminth parasites of cattle, sheep, goats and buffaloes 
by taking a sample of each animal at the slaughter houses. This was particularly 
done at the headquarter where facilities were available for daily examination, by 
random sampling of each type of animal, and this was fairly accurate. Faecal 
samples received from several places in this area were also reported. The sphere 
of our activities was further extended to the examination of the ponds and other 
water reservoirs for the recovery of larval forms from the molluscan intermediaries, 
examination of the sullage farms for eggs and larvae, and the study of the eggs and 
larvae outside the body of the hosts. As a result of these investigations life histories 
of some of the parasites were studied in the scheme. Thus, Sinha [1950] described 
the life history of Gotylophoron cotylophomm. Thapar and Tandon [I95’2] gave 
a detailed account of the life history of the common liver flulce of India, Fasciola 
gigantica, from the cattle and buffaloes from India. Later Thapar and Singh [1964] 
described the life history of TrioTiuris (Trichocephalus) ovis of sheep and goats. , 

In the course of omv investigations, several methods for the study of the mor- 
phology and life histories of the helminth parasites were evolved or improved Upon 
which have been reported in the works already published. Data thus established have 
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given a clear picture of the position of the helminthic infections of the domestic ani- 
mals and the mode of their spread in the region under review. All these results help 
in the study of the control measures and can be applied under field conditions. 

I. Systematic Survey of Helminth Parasites 

A large number of animals have been examined and a fairly large number of 
new records of parasites at the localities and in the hosts are reported in Tables I IV. 

Table I 


Description of the localities with new records of parasites in ^‘buffaloes'' in the 
States of U. P., Bihar, Bengal, Assam and Orissa 


Name of the parasites 

Location in host 

Locality with new record 

Ootylophoron colylophomm 

rumen 

Agra, Anamgarh, Bareilly, Gorakhpur, 
iTaunpur, Kanpur, Lucknow, !M.cerut, 
Moradabad, M^uzaffarnagar, Saharan- 
pur (U.P.) 

I’atna, Binajuir and Ranchi (Bihar) 
Burdwan, Calcutta, Chittagong, Dacca, 
Dinajpur, Howrah, Jalpaiguri, Jessore, 
Kharagpur, Raiganj, Rangpur, Tippera 
(Bengal) 
iSilchar (Assam) 

Garmyorius spatiosm 

rumen 

Bareilly and Lucknow (IT.P.) 

Gdstrothyhx emmenifer 

rumen 

Agra, Azamgarh, Badaun, Bareilly, 
Gonda, Gorakhpur, Lucknow, Muza- 
Ifarnagar, Saharanpur, Shahjahanpur 
(U.P.) 


■ 

' 

Dinapur, Katihar, Patna and Ranchi 
(Bihar) 

1 

1 


Barisal, Burdwan, Bogra, Dinajpur, 
Dacca, Calcutta, Chittagong, Jalpai» 
guri, Jossore, 24 Parganas, Raiganj 
(Bengal) 

Silehar (Assam) 

Hormlogaster poloniae 

caecum 

Lucknow (U.P.) 

Fischoederius cohboldi 

rumen 

Lucknow (U.P.) 

Fischoederim elongaius 

rumen 

Lucknow (U.P.) 

Olveria indica ; 

rumen 

Lucknow (U.P.) 
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Table I — (contd.) 



Name of the parasites 

Location in host 

Locality with new records 


Olveria host 

rumen 

Lucknow (U.P.) 

• 

Paramphistomum cervi 

gall bladder, liver and bile 
duct 

Agra, Badaun, Bareilly, Gonda, Gorakh- 
pur, Lucknow, Meerut, Moradabad, 
Muzaffarnagar, Sabaranpur (U.P.) 
Dinapur, Muzaffarpur, Patna, Sasaram, 
Ranchi (Bihar) 




Sambalpur (Orissa) 

Dacca, Darjeeling (Bengal) 


Paramphistomum explanatum 

Rumen, duodenum 

Lucknow, Muzaifarnagar (U.P.) 
Muzaffarpur (Bihar) 

X 

Paramplmtomum (jotoi 

rumen 

Lucknow (U.P.) 


Paramphialo^mm ortliocoelhmi 

rumen 

Gonda, Lucknow, Moradabad, Muzaf- 
farnagar, (U.P.) 


Fasciola gigantica 

liver, bile duct 

Agra, Badaun, Bareilly, Azamgarh, 
Kanpur, Gorakhpur, Lucknow, Meerut, 
Moradabad, Muzaifarnagar, Saharan- 
pur (U.P.) 

Dinapur, Muzaffarpur, Patna, Ranchi, 
Sasaram (Bihar) 

Pui’i, Sambalpur (Orissa) 

Calcutta, Darjeeling (Bengal) 


Schistosoma indicum 

portal veins 

Lucknow, Jhansi (U.P.) 

Ranchi (Bihar) 

Sambalpur (Orrisa) 

T 

Ascaris lumhricoides 

intestine 

Saharanpur (U.P.) 

w 

Ascaris vUvlorum 

faeces 

Muzaffarpur (Bihar) 


Bunostomum trigonocephalum 

intestine 

Lucknow (U.P.) 

- 

Hacmonclms contorlus 

intestine 

Lucknow (U.P.) 


M ecistocArnis digitaius 

intestine, abomosum 
duodenum 

Agra, Bareilly, Gorakhpur, Lucknow, 
Moradabad (U.P.) 

Purulia (Bihar) 


I 
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Table I— -(contd.) 


Name of the parasites . 

Location in host 

Locality with new record 

Oeso 2 ')Jnt(jastoniuni colunibictnutth 

caecum 

Lucknow (IT.:P.) 

Oesopkagostoinmi mdiatum 

caecum 

Lucknow (U.P.) 

Betaria lahiatopapillosa 

pei’itonial cavity 

Agra, Badaun, Bareilly, Etawa, Gonda, 
Gorakhpur, Jaunpur, Lucknow, 

Meerut, Moradabad, MuzalFarnagar, 
Sahai’anpur (U.P.) 

Dinaj>ur, Patna, Ranchi, Sasaram, 
Mrxzaffarpur, Purulia (Bihar) 

Sambalpur (Orissa) 

Calcutta, Dacca (Bengal) 

Silchar ( Assam) 

^Gangylonema ptihh'um 

oesophagus, gullet 

Luckninv (U.lk) 

The lazia rliodesii 

eyo, lachrymal duct 

Lucknow, Muzaffarnagar, Saharanpur, 
(U.P.) 

Muzaliarpur, Ranchi (Bihar) 

Sambalpur, Russolkund (Orissa) 

Dacca ( Bengal) 

Trichuris ovis 

caecum 

Lucknow (U.P.) 

M'aniezia hmedeni 

intestine 

Moradabad (U,P.) 

Iloniesia expanse 

intestine 

Etawa, Goraklipur, Lucknow, Muza- 
ffarnagar, Saharanpur (U. P.) 

Hydatid cysts 

liver 

1 

Pm’ulia (Bihar) 

Eehinococous granuhsw '(larval 
forms) cysts 

lungs, liver 

Bareilly, Gorakhpur, Kanpur, Morada- 
bad, Meerut, Muzaftarnagar, Luck- 
now, Saharanpur (U.P.) 

Ranchi, Muzaifarpur (Bihar) 

Calcutta (Bengal) 

Beef measles 

oesophagus, gullet 

Lucknow (U. P.) 


^NoAvhost iiecord 
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Table II 


New records of^cinsites in cattle 


Name of the parasites 

Location in host 

Locality with new records 

Ootr/lo 2 )horon cotyhphorum 

1 rumen 

Bareilly, ■ Gorakhpur, Kanpur, Lucknow, 

1 Meerut, Moradabad, MuzafFarnagac 
(U.P.) . 

Muzaffarpur, Patna, Ranchi (Bihar) 
Barhampur, Sambalpur, Cuttack 

(Orissa) 

Begarhatj Barhambasia, Burdwan, 

Dacca, Paridpur, Jessore, Jeypore, 
Kharagpur, Kurseong, Khulna, 

Mymensingh, Midnapore, Tippera 

(Bengal) 

Dibrugarh, Dhubri, Gauhati, Jorhat, 
Silchar (Assam) 

Enrvylrema pancrcaticum } 

gall bladder 

Darjeeling, Kalimpong (Bengal) 

Gauhati, Jorhat, Silchar (Assam) 

Fasciola gigantica 

liver 

Agra, Bareilly, Gorakhpur, Lucknow, 
Meerut, Moradabad, MuzalFarnagar, 
Saharanpur (U, P.) 

Muzaffarpur, Patna, Ranchi (Bihar) 
Berhampur, Cuttack (Orissa) 

Burdwan, Darjeeling, Howrah, Raj- 
shahi (Bengal) 

Dibrugarh, Gauhati, Jorhat (Assam) 

*Fasciola he^ntica 

liver 

Cuttack (Orissa) ■ ■ 

Fischoederius dongalus 

rumen 

Lucknow, Mirzaffarnagar (U. P.) 

Berhampur, Cuttack (Orissa) . 

Barisal, Kharagpur (Bengal) 

Dibrugarh (Assam) 

Paramphistomum. eervi 

gall H idder, Tver, bile duet ’ 

Bareilly, Gorakhpur, , , Kanpur, . .Lucknow, 
Meerut, Moradabad, Miizaftarhagar, 
Saharanpur (U. P.) 

Patna, Ranchi (Bihar) 

Kharagpur, Khulna, Perojpore (Bengal) 
Dibrugarh, Gauhati (Assam) 

Oa'slrothjlax cnmenifer 

1 

rumen 

Agra, Bareilly, Kanpur, Gorakhpur, 
Lucknow,' Muzaffarnagar, Saharan- 

pur, Shahjehanpur (U.P.) 

Arrah, Muzaffarpur, Patna, Ranchi, 
Samastipur, Kishenganj (Bihar) 


*Eare record for India 
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Table II— (contd.) 


New reewds of parasites m cattle 


Name of the parasites 

Location in host 

Locality with now records 

Gastrothylan cmmenifer 


Sambalpur, Berharapur, Cuttack 

(Orissa) 

Backergunj, Burdwan, Bhola, Bagerhat, 
Bogra, Barisal, Dacca, Faridpur, 
Ferozaporo, Jessore, Kharagpur, 
ICliulna, Howrah, Mymensingh, 

Midnapur, Perojpore, Raiganj, 

Tippera (Bengal) 

Dibrugarh, Jorhat, Sil char (Assam) 

Fisclmderius cobbeldi 

rumen 

Lucknow (U. P.) 

Barisal, Kharagpur, Tippera (Bengal) 



Dibrugarh (Assam) 

Olveria indica 

rumen 

Lucknow (U. P.) 

■ Homalogaster paloniae 

caecum, colon 

Lucknow (U. P.) 

Dibrugarh, Gauhati, Jorhat (Assam) 

ParampMsiotnum expla'n.cdum 

duodenum 

Lucknow, Muzaffiirnagar (U. P.) 

Dhubri, Silchar (Assam) 

PararnpMstomm orthocoeli urn 

rumen 

Bareilly, Luclcnow, Moradabnd (U. P.) 
Muzaflurpur (Bihar) 

Kharagpur, Perojpore (Bengal) 

Schistosoma indicum (eggs) 

Portal veins, faeces 

Lucknow (U. P.) 

Ranchi (Bihar) 

Sambalpur (Orissa) 

Jorhat (Bengal) 

Schistosoma bovis 

portal veins 

Lucknow, Jhansi (XJ. P.) 

. *Pseudodiscus colUnsi 

intestine 

Cuttack (Orissa) 


*New host records 
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New records of parasites in cattle 


2K 


Name of the parasites 

Location in host 

Locality with new records 

*Gastrodiscus aegyptiacus 

bile duct 

Silchar (Assam) 

Ascaris vitulorum 

intestine 

Gorakhpur (U. P.) 

Burdwan, Jaiganj, 24 Parganas 

(Bengal) 

Darbhanga (Bihar) 

Bmiostomum irigonocep7i.alum 

intestine 

Lucknow (U, P.) 

Qongylonema imlchrmn 

oesophagus 

Lucknow (U. P.) 

Ilaemonclms contortus 

intestine, duodenum 

Lucknow (U,P.) 

Cuttack (Orissa) 

Dacca, 24 Parganas, Raiganj (Bengal) 

NemcUodirus JilicoUis 

intestine 

Lucknow (U. P.) 

Oesopliagostomum columbianum 

caecum 

Banchi (Bihar) 

Jessore (Bengal) 

Oesophagostomum radiatum 

intestine 

Lucknow (U. P.) 

Muzalfarpur (Bihar) 

Silchar (Assam) 

Mecisiocirrus digitatm 

intestine 

Bareilly, Lucknow, Meerut, Moradahad 
(U. P.) 

Patna, Samastipur (Bihar) 

Paridpur, Jessore (Bengal) 

Dibrugarh, Gauhati, Silchar (Assam) 

ParajUaria muUipapillosa 

cutaneous haemorrhage 

Patna (Bihar) 

Setaria digitata 

peritonial cavity 

MuzalFarnagar (U. P.) 

Muzalfarpur (Bihar) 

Setaria lahiatopapillosa 

poritonial cavity 

_ 

Agra, Bareilly, Etawah, Gorakhpur, 
Jhanai, Lucknow, Meerut, Morada- 
bad, Muzaffarnagar, Nainital, Saha« 
ranpur (U. P.) 

* Indicates now host record 
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Table II— (contd.) 


New records of famsites in caith 

Fain 0 of tlic parasites 

Location in host 

Locality with new records 

Selaria labiaiojiaplUosa 


MuzafFarpiir, Patna, Piiriilia, Ranchi 
(Bihar) 

Berhampm-, Cuttack, Sambalpur 

(Orissaj 

Barisal, Bogra, Burdwan, Dacca, 

Faridpur, Manbhum, Noakhali, 24 
Parganas, Rajshahi (Bengal) 
Dibrugarh, Gauhati, Silcliar (Assam) 

Thelazia rhadtsii 

eye, lachrymal duct, 
inner canthus 

Gorakhpur, Lucknow, Miizaftarnagarg 
Saharanpur (U. P.) 

Chapra, Ranchi, Muzaffa.rpur, Saniasti- 
pur ( Bihar) 

Cuttaok, Sainbalpur (Orissa) 

Dacca, Howrah, Kishonganj, Porojporo, 
Mymensingh, Bogra, Paridx)ur 

(Bengal) 

Dhubri, Jorhat, Silchar (Assam) 

Trichuris ovis 

caecwm 

1 Lucknow (U. P.) 

Khulna (Bengal) 

Silchar (Assam) 

Steplianofilaria asmmmsia 

hump sore, tail soro, yoke, 
feet 

Chittagong, Dacca (Bengal) 

Dibrugarh, Gauhati ( Assam) 

Borhampur, Cuttack (Orissa) 

Monima eaipansa 

intestine 

Etawah, Lucknow, Muzaffarnagar (U.P.) 
Cuttack (Orissa) 

Chuadanga, Kursoong (Bengal) 

EcMmcoecur granulosus (cysts 
and larval forms) 

livers, lungs 

Baroilly, Gorakhpur, ilCanpur, Lucknow, 
Meerut, Moradabad, Mussoorie, 

Muzaffarnagar (U. P.) 

Ranchi, Piirulia (Bihar) 

Cuttack, Sambalpur (Orissji) 

Dacca, Darjeoling, Calcutta, Howrah 
(Bengal) ' 

Dibrugarh, Gauhati, Jorhat, Silchar 
(Assam) 

Avitdlina centripuncMa 

intestine 

Lucknow (U. P.) 

Cuttack (Orissa) 

Di^hylhholhri'im sp. 

intestine 

Silchar (Assam) 

Hydatid cysts 

liver 

Pui’ulia, Samastipur (Bihar) 


^Indicates new sites 
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^ ■ ■ Table III 


New recorih of parasites reoorded from sJiee-p 



Name of parasites' 

Location in host 

Locality with new records 

. 

Fasciola giganfdca 

liver 

Bareilly, Gonda, Gorakhpiu*,- Lucknow ,- 
Meerut, Muzalfarnagar, Nainital, 

Saharanpur (U. P.) 

Berhampur, Cuttack (Orissa) 


Fischoederkis cobboldi 

rumen 

Lucknow (U. P.) 


Fisohoederius elongatus 

riimen 

Lucknow (T7. P.) 

Berhampur, Cutaok (Orissa) 

'k S(' 

Ootyloplwron colyhgdionm 

rumen 

Bareilly, Gonda, Gorakhpur, Lucknow, 
Meerut, Muzaffarnagar, Nainital, 
Saharanpur, Moradabad (U- P.) 
Berhampur, Cuttack, Puri (Orissa) 

Ranchi (Bihar) 

Calcutta (Bengal) 

Dibrugarh (Assam) 


Gastrothyla-jo crmmnifer 

rumen 

Bareilly, Gonda, Gorakhpur, Lucknow, 
Meerut, Muzaffarnagar, Saharanpur 
(U. P.) 

AiTah, Ranchi, Samastipur (Bihar). 
Berhampur, Cuttack, Puri (Orissa) 
Calcutta, Dacca (Bengal) 

Dibrugarh (Assam) 


ParampMslomum cervi 

rumen 

Patna (Bihar) 


ParampJdstonium explanaitim 

rumen 

Lucknow, Muzaffarnagar (U.P.) 

T 

Paramphistomum orthocodium 

rumen 

Lucknow, Muzaffarnagar (U.P.) 

■P > 

BcMstosoma indictim 

hepatic portal veins • 

, Lucknow, Saharanpur (U.P.) , . ... 


A scans vilulonim 

intestine 

Arrah (Bihar) 

i ■ ^ 

Bunostomum trigonocepJialum 

- intestine 

Bareilly, Meerut, Moradabad (U.P.) 
Ranchi (Bihar), Berhampur (Orissa) 
Calcutta, Dacca |Bengal) 

Dibrugarh (As.sam) 
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Table III — ^(contd.) 

New records of parasites recorded from sheep 


Namo of jxarasites 

Location in host j 

Locality with new records 

Oaigaria pachi/scelis 

intestine 

Lucknow (U.P.) . 

Berhanipur, Cuttack (Onasa) 

Gongylonema pukh'um 

lungs 

Saharanpur (U.P.) 

Sambalpur (Orissa) 

Eamonchus contortus 

intestine 

Bareilly, Lucknow (U.P.) 

Berhampur, Cuttack (Orissa) 

Calcutta (Bengal) 

Ofi^opJiagoslomum columbianim 

caecum, intestine 

Bareilly, Gorakhpur, Lucknow, Muza- 
ffarnagar, Saharanpur (U.P.) 

Ranchi (Bihar) 

Berhampur, Cuttack (Orissa) 

Calcutta, Dacca, Darjeeling (.Bengal) 
Dibrugarh (Assam) 

OGSophagostomum vemlomm 

caecum 

Lucknow (U.P.) 

Ranchi (Bihar ) 

Oesophagostomum vitulormi 

intestine 

Arrah (Bihar) 

Qesop’hagastomn'm asperum 

intestine 

Lucknow, (U.P.) 

Berhampur (Orissa) 

Uemafodh'us (lUcoUis 

intestine 

Lucknow (U.P,) 

Strongyloides pap%lhsv.s 

intestine 

Lucknow (U.P,) 

Trichosfrmgylus Golubnjomi 

intestine 

Lucknow (U.P.) 

gjnchuris ovis 

caecum 

Bareilly, Imcknow, Meerut, Moradabad, 
Muzaffarnagar, Saharanpur (U.P.) 
Ranchi (Bihar) 

Berhampur, Cuttack (Orissa) 

Calcutta (Bengal) 

Dibrpgarh (Assam) 
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Table JII-— (conoid. ) 


New records of parasites recorded frcrm, sheep 


Niinle of parasites 

Location In host 

Locality with new records 

A oitelUna centriimnctata 

intestine 

Bareilly^ Etawah, Kanpur, Lucknow, 
Meerut, Moradabad, Musiaffanagar, 
Saharanpur (U.P.) 

Arrah, Muzaffarpur (Bihar) 

Berhampur (Orissa) 

Calcutta (Bengal) 

Avilcltina laJiorea 

intestine 

Lucknow (U.P.) 

AvUelliiia tatia 

intestine 

Lucknow (U.P.) 

Oystmrcus temticoUis 

abdominal oavi»iy 

Lucknow, Muzafiarnagar, SaharannUl' 
(U. P.) 

Muzaifarpur (Bihar) 

Cuttack (Orissa) 

Calcutta (Bengal) 

Echinococcus granulosus (lar- 
val forms and cysts) 

1 liver, lungs 

Bareilly, Gorakhpur, Lucknow, Meerut, 
Moradabad, Muzafiarnagar, Saharan* 
pur (U. P.) 

Berhampur, Cuttack (Orissa) 

Moniezia benedeni 

intestine 

Lucknow (U. Pi) 

Monima denticulat'a 

intestine 

Lucknow (U. P.) 

Moniezia expansa 

intestine 

Bareilly, Etawah, Gonda, Gorakhpur, 
Lucknow, Meerut, Moradabad, Muzaf- 
farnagar, Nainital, Saharanpur (U. P.) 
Arrah, Muzaifarpur (Bihar) 

Cuttack (Orissa) 

Calcutta (Bengal) 

Dibrugarh (Assatn) 

Stilesia globipunctata 

intestine 

Etawah, Gorakhpur, Lucknow,' Muzaf* 
farnagar, Saharanpur (U. P.)" 

Arrah, Ranchi (Bihar) 

Berhampur, Cuttack, Puri (Orissa) ] 
Calcutta (Bengal) 

Bibrugarh (Assam) 

Measles and sutiflowerlike 
cysts 

inner lining of 

stomach 

Lucknow (U. P.) 
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• Table IV 


New records of parasites recovered from goat 


Nanio oi' parasites ■ 

Location in host- 

Locality with now records 

, Cotyloplioron coti/lophonm 

rumen 

Gorakhpur, Lucknow, - Muafiffavnagiir, 
Saharanpur (D, P.) 



MuzaflFarpur, Ranchi (Bihar) 

Sanabalpur Berhampur, Cuttack (Orissa) 
Biirdwan, Calcutta, Chittagong, Dacca, 
Diuajpur, Howrah, Jayporo, dalpai- 
giiri, Jessore, Kharagpur,. Itaiganj, 
Rangpur, Tippera, (Bengal)' 

Dicrocoelmm sp. 

Bile duct 

Dibrugarh, Dhuhri, Gaiuhati, Jorhat, 
Silchar (Assam) 

Darjeeling (Bengal) 

Eurytrema pancreatmm 

liver 

' Darjeeling (Bengal) ■ ' 

Dibrngarli, Gauhati, Jorhat, fchillong 
(Assam) 

Fa-ssioh giqantica 

liver 

Bareilly, Luclcnow, Meerut, Moradabad 
(U.R) 

Muzaffarpur (Bibar) 

.Berhampur (Orissa) . 

Chuadanga, Dacca, ■Murshidabad (.Bengal) 
Dibrugarhi Jorhat, Shillong (Assam) 

Fischoederius cohhoUi 

rumen 

• Gonda(tT. B.) 

Samastipur (!Bihar) 

Dibrugarh, Shillong (Assam) 

Fischocderiw don gains 

rumen 

Lucknow (tT. B.) ' , . 

Jalpaiguri (Bengal) 

Qauhati (Assam) 

Gastrothjlax cnmenifer 

rumen 

Gonda, Gorakhpur, Lucknow, Meerut, 
Muzaffarnagar, Saharanpur (U. B.) 

Sattibalpur, Berhampur, Cuttack (Orissa) 

Muzaffarpur, Ranchi (Bihar) . 

Bariaal, Burdwan, Bagerhat, Bogra', 
Calcutta, Chittagong, Chuadanga, 
Dacca, Dinajput, Jalpaiguri, 

Jessore, Mainapur, 24 -Barganas, 

Raiganj (Bengal) 

Dhubri, Dibrugarh, Jorhat, Silchar, 
Gauhati (Assam) 

*nomalogasUr pahniae 

caecum 

Shillong (Assam) 


* New host record. 


December, 1 ^ 56 ]- 
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Table IY— (contd.) 

New records of parasites recovered from goat 


Name of parasites 

liOcation in Lost 

Locality with new records 

ParampMstomm explanatum ■ 

rumen 

Lucknow (U. P.) 

ParampMstomum orthocoelium 

rumen 

Lucknow, Moradabad, Muzaffarnagar 
(U.P.) 

Schistosoma indicum 

portal vein 

Hanchi (Bihar) 

Bunosiomum trigonocephahtm . 

intestine 

Bareilly, Lucknow, Meenit, Moradabad 
(U.P.) 

Bcrhampur, Cuttack. (Orissa) 

Ranchi (Bihar) 

Crauhati, Jorhat, Silchar (Assam) 

Oaigeria pacliyscelis 

intestine 

Luelmow (XL P.) 

Cuttack (Orissa) 

Gongyloncma puhhnm 

rumen 

Lucknow (U. P.) 

Cuttack, Sambalpur (Orissa) 

Haemonchm contorhts 

abomasum 

Bareilly, Lrioknovr, Meerut, Moradabad 
(U. P.) 

Muzaffarpur (Bihar) 

Cuttack, Sambalpur (Orissa) 

Calcutta, Jeyporo (Bengal) 

Dibrugarh, Gauhati, Shillong (Assam) 

Nematodirus fUcpUis 

intestine 

Lucknow (XT. P.) 

Namtodinis sp. (female only) 

intestine 

Lucknow (U. P.) 

Oesophagosfomum asperum 

caecum 

Lucknow (U. P.) 

Bcrhampur, Cuttack (Orissa) 

Oesophagostomum columbianum 

caecum, intestine 

Bareilly, Qoraklipur, Lucknow, ‘MuiKaf- 
farnagar, Saharanpur (U. P.) 

Muzalfarpur, Ranchi (Bihar) 

Sambalpur, Bcrhampur, Cuttack 

(Orissa) 

Barisal, Bhola, Calcutta, Chittagong, 
Dacca, Dmajpur, Jalpaiguri, Jeypore, 
Malda (Bengal) 

Dibrugarh, Gauhati, Jorhat, Shillong, 
Silchar (Assam) 
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Darjeeling (Bengal) 

Agra, Bareilly, Etawali, Goraklipnr, 
Lucknow, ' Meerut, Moradabad, 
Muzaffarnagar, Ranikhot, Saharan* , 
pur (U, P.) 

Muzatfarpur (Bihar) _ Sainbalpur, 
Berhampur, Cuttack (Orissa) 

Lixcknow, Ranikhet (D. P.) 


Verastrongykis pn&immkus 
AvitelUna unlrvpmctata 


intestine 


intestine 


A vitellina lahorm 


Lucknow, Ranikhct (U, P.) 


Avitellina ratia 


intestine 


Mussoorie, Ranikhct (D. P.) 


intestine 


A vitellina sudanca 


Ranikhct (tr. P.) 


intestine 


A uiellinauvodland i 


Jorhat (Assam) 


Ooemrus cerebralis 


LIBRaR' 


Ostertagia circnmcincta 
Setaria labiaiopapillosa 

Blrongijloides papillosus 
Tnchostrongylus coluhrifornik 

Trkhuris ovia 


intestine, abomasum 
peritonial cavity 

intestine 

intestine 

caecum 


Lucknow (U. P.) 


Bogra (Bengal) 
Cuttack (Orissa) 
Lucknow (U. P.) 


Lucknow (U. P.) 

Lucknow (IT. P.) 
Khanapara (Assam) 


Bareilly, Gorakhpur, Imoknow, Meerut, 
Moradabad, M uzali'arnagar, Saha • . 

ranpur (U. P.) 

Ranchi (Bihar) 

Sambalpur, Beriiampur, Cuttack 
(Orissa) 

Calcutta, Chittagong, Jalpaiguri, Joy* 
pore, Malda (Bengal) 

Dibrugarh, Gauhati, Jorhat, Shillong, 
Silchar (Assam) 


New records of parasites recovered from goat 


Name of parasites 


OesophagtMonmnx vemiloswn 


Location in host 


Locality with nttw j'oeords. 


Bogra (Bengal) 
Cuttack (Orissa) 
Lucknow (U. P.) 


December, 1956J 
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Table IV — (conoid.) 

Ne%o ^'ecords of 'parasites recovered from goat 


Name of parasites 


Qysticercus tenuicoUis 


Eohioocoecus cysts (Hydatid) 


Echmococcus'gmmthsm (larval 
forms) 


Menkzia benedmi 


Monima denticnlata 


Moniezia expansa 


Location in host 


abdominal cavity 


liver, lungs 


lungs, liver 


intestine 


Taenia gaigeri (larval forms) 
Taenia hydatig&na (larva) 


intestine 


Locality with new records 


Lucknow, Muzaffarnagar, Saharanpur 
(U. P.) 

Muzaffarpur, Patna (Bihar) 

Berhampur, Cuttack (Orissa) 

Calcutta (Bengal) 

Dibrugarh, Gauhati, Jorhat, Shillong 
(Assam) 


Bareilly, Lucknow, Meerut, Moradabad, 
Mussoorie, Muzaffarnagar, Nainital, 
Saharanpur (XJ. P.) 

Calcutta, Darjeeling, Kharagpur 
(Bengal) 

Purnea (Bihar) 


Nainital (U. P.) 

Berhampur, Cuttack (Orissa) 
Calcutta, Kharagpur (Bengal) 


Cuttack (Orissa) 

Diamond Harbour (Bengal) 


Lucknow (U. P.) 


Agra, Bareilly, Etawah, Goi’akhpur, 
Kanpur, Lucknow, Meerut, Morada- 
bad, Muzaffarnagar, Saharanpur 
(U. P.) 

Muzaffarpur, Samastipur, Sasaram, 
Patna (Bihar) 

Berhampur, Cuttack (Orissa) 

Alipur Diiar, Gooch Bohar, Calcutta, 
Jalpaiguri, Eangpur (Bengal) 
Dibrugarh, Gauhati, Jorhat, SilcLar 
(Assam) 


Tippera (Bengal) 


Lucknow, Bareillv, Meerut, Moradabad, 
(U.P.) 

Samastipur (Bihar) 

Rajshahi (Bengal) 
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Besides those, there were several recoveries of the parasites reported from other 
animals, domestic and wild, that came under observation dnriiig t}i.e course of our 
investigations. Tiiey are listed in Table IV-A. Some of these were sent for 
identification by the Directors of the provinces under iiivevstigatioii. 


Table I V- A 

Parasites recovered from other animals 


Host 

Parasites 

Location in host 

Locality 

Elephant 

FascAoIiz jachsoni 

liver 

Gauhati v Assam) 


Qaslrodisms secwidus 

intestine 

Jey pore (Orissa) 


Psmdodimia cotlimi 

■ 

stomach, intestine 

Muzaffarptir (Bihar) 
eggs at Gauhati 

1 

Paaiidotimns hawlccsu 

1 

intestine 

M’liKaffarpnr, Asagm 


(Jhonkmfjhtm ainstommn 

Ikoces 

IVTuzallarj)tir, Assam 


Mimhidia mursMdia 

faeces 

Aska, (Orissa) 
hluzairarpur, Assam 


Quilonia renniei 

intestine 

Assam 


Schroatome er/gs 

laecos 

Gaiihati (Assam) 

Cat 

GMamtidonema jmicpiUlalii? 

1 stomach 

Biinhvan (Bengal) 


Taenia pisiformis 

intestino 

■Piiri (Orissa) 

Lion’s cub 

Texasearis leonina 

intostino 

Jeypore (Orissa) 

Horse 

Pseudodiseus cnlUnsi 

intestino 

Patna, Chapra (Bihar) ’ 


Ilahronema magmtonia 

intestine 

Lucknow (IT. P.) 

Belgachia, (Bengal) 


Eahronema museae 

stomach 

Patna (Bihar) 


Oxijnns eqni. 

intestine 

Muzaffarpnr (Bihar) 

Chapra ^Bihar) 

Jalpaiguri fBengal) 


Setaria equina 

eye : 

Muzaffarpnr, Chapra, Purnca 
(Bihar) 

Mymensingh (Bengal) 


Decejuber, 1956] 
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Table IVA— (contd.) 


Host 

Parasites 

Loeation in liost 

Locality 

Horse 

Strongylus (A Iforlia) 

edentata 

intestine 

Patna (Bihar) 


Strongylus vulgaris 

intestine 

Belgachia (Bengal) 


Thelazia lacTirymaUs 

eye 

Dacca (Bengal) 


Trichonema caiinatum 

intestine 

Patna (Bihar) 

Mule 

PsPMdodisCjUs collinsi 

intestine 

Luckno-vv (U. P.) 

Hog 

Echinococms gramtlosus 

intestine 

Luolmow (IT. P.) 


DipyUdium canimm 

intestine 

Lucknow, (U. P.) 

Muzaffarpur (Bihar) 

Burdwan, Madia, Sil igiiri ( Bengal) 


Tenia pmfoi'mis 

intestine 

Muzaffarpur (Bihar) 


Ancyhstoma caninum 

intestine 

Lucknow (U.P.), Muzaffarpur (Bihar) 


Dirofilaria immitis 

lieart 

Perojpur 


IHroftlaria sp. (female) 

thigh luviscles 

Patna (Bihar) 


Spirooerca sanguinohnta 

stomach 

Calcutta, Lucknow 


Toxacara cams 

stomach, intestine 

Barisal, Burdwan, Diamond Har«, 
hour, Kishanganj, Muzaffarpur. 

Pig 

Fasciohpsis husJci 

intestine 

Calcutta, Dar|eeliug 


Oastrodiscus aegyptiams 

intestine 

Calcutta 


Qastrodiscoides liominis 

intestine 

Darjeeling 


Ardnena strongylina 

stomach 

Calcutta 


Ascaris lumbricoides 

intestine 

Darjeeling, Jalpaiguri, Perojpur 


Gruzia orientalis 

intestine 

Calcutta 


Mefastrongylus elongatus 

lungs 

Calcutta 


Oesophagestomum dentatum 

intestine 

Calcutta 


n AR/50 
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TabIiB IVA — (contd.) 


Host 

Parasites 

Location in host 

Locality 

Wild boar 

Moniezia benedmi 

intestine 

Uttar Pradesh 

Moniezia expansa 

intestine 

Uttar Pradesh 


Pseudanoplocephalm sp. 

intestine 

Uttar Pradesh 

•Giraffe 

TricJmris ovis 

intestine 

Calcutta 

Man 

Qastrodiscoides hmiinis 

intestine 

Gauhati 


Fascdolopais hishi 

intestine 

Gauhati 


*JliIristaUs larvae, 

faeces 

Calcutta 

Fowl 

HymenoUpis rustica 

1 

intestine 

Purnea (Bihar) 

EailUetma Utrayona 

intestine 

Barisal, Lucknow, Patna, Muzaf" 
forpur 


BailUetme sp. {non-gravid) 

intestine 

All pur Buar, Ihwojpti r, Muzaf- 
farpui’ 


Ascarldia galli 

intestine 

Calcutta, Lucknow, Sambulpur 


Ascardia perspiculum 

intestine 

Champaran, Purnoa 


Aacaridia sp. (female) 

caecum 

Patna 


Heterahis galUme 

caecum 

Belgachia, Patna 


Heterakis indiea 

intestine 

Lucknow 

Fish 

OaryophjlUna indiem 

intestine 

Bogra (Bengal) 

Ptyas ptyai 

s Kalieeplialus indicm 

stomach 

Lucknow 




- 


♦Indicates new record in India for the first time, 

r ■■ 

: f 


Beoeinber, 1966] 
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It would, thus, appear that in giving the above new records of the occurrence 
of the helminth parasites in domesticated animals in the area under review, the 
following points stand out prominently. Homalogaster palmiae, a common parasite 
of the buifaloes and cattle has been recovered also from goats in Shillong (Assam). 
Gasirodiscus aegyptiacus and Pseudodiscus colUnsi, two common parasites of horses 
are being reported for the first time from cattle in India. This occurrence is unique, 
as it is generally believed that none of the parasites of horses are found in other 
domestic animals and man, and mce versa in spite of their close association from times 
immemorial and this falsifies the universaUy accepted principle. 

Fasciola Jiepatica, a common parasite of cattle, sheep and goats in Europe and 
other Western countries, is of rare occurrence in India, a single specimen being 
recovered from the liver of cattle in Cuttack (Orissa). The form generally fotmd 
in India is Fasciola gigantica originally reported from Africa by Cobbold [1866 j. 
Kemp [1919] recorded its occurrence for the first time in Seistan (Asia) from sheep. 
He, in his description, gave the distinguishing features of this species as against F. 
hepatica. Varma [1963], without reference to this work, assigned this Asiatic form 
imder a new designation, Fasciola indiea, basing his conclusions on the examination 
of the material collected by him, feom India from goats and buffaloes and also from 
the materials made available to him at the London School of Hygiene and Tropical 
Medicine. He distinguished this new form mainly on the nature of the cuticular 
scales, size of the eggs and the presence of a post-buccal ring. If his contention of 
creating a new species is accepted, the form reported in this survey as Fasciola 
gigantica would naturally fall under F. indiea. One point which has been overlooked 
by either of the two observers who have described this form under two different 
names for the form recovered by them respectively is the presence of several rows 
of spines on the cirrus.. The cirrus is always armed in the Indian species. 

A new genus, Olveria, with two species has also been reported and described 
from cattle and buffaloes in India. Paramphistomum gotoi, a rare parasite reported 
so far from the Far East by Fukui [1926] and later by Dawes [1936] from Malaya, 
has also been recovered from the buffaloes in Lucknow on several occasions and 
appears to be fairly common in this country. 

Multiple Infections 

It is worthwhile to mention that during the course of our survey of helminth 
parasites, several oases of multiple infections, i.e. the occurrence of two or more 
species of worms infesting the same organ of the same individual host, were observed. 
This multiplicity of parasites infecting the same organ in the body of the same host 
further undermines the health of the host and deserves special consideration. The 
details of such cases of multiple infections of helminths in the ruminants are given 
below : 

1. Fasciola gigantica occurring along with : 

(а) Paramphistomum cervi — ^in the liver of cattle and buffaloes 

(б) Schistosoma indicum — ^in the liver of buffaloes 
{c) S. hovis — ^in the liver of cattle 
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"2,, Paranvpkistomum orthocoelium — occaiTiiig witli : 

(а) Oof/i/lo 2 )homicoiylojjfimMi~~intl^^ cattle, buffalo 3,s, sbeep and 

goats 

(б) Gastrothyla.G crumsaiJ'cMiiUiemmmof GO.tth^ buffaJ.o;>s, slieep and goats 

(c) Gadrothylax crmrmifer, Olveria indiea, Gof/yhpJmwi in 

the rumen of buffaloes 

(d) Olveria indiea, 0. bosi, ParampJdstommn gotoi, Fischoederms elongalus, 

G. crumenifer and 0. cotylophorum — in the rmneii of buffaloes 
{&) 0. indiea, P. gotoi, F. elongatus, F. cobhoUi, Carmyerius spatiosus, 0. 
Gotylophorum and G. crumenifer — the rumen of buffaloes 

3. Pamniphislomuni explanatum — occuriTing with : 

(а) F. elongatus, F. eobboldi, G. cotylophorum and 

(б) 0. imliea, G. ermmiifer, P. orthocoelium, and Q. Gotylophorum in the 

rumen of buffaloes 

4. Olveria imliea — ocourring with : 

(а) as in 2(fi), {d), (e.) and 3{b) 

5. P. gotoi — ocouiTing with ; 

{a) as in 2>{d) and 2(e) 

{b) P. explanatum, F. elongiUas, F. eobboldi ami 0. Gotylophorum — in the 
rumen of buffaloes 

(o) G. crumenifer, P. orthocoelium, F. elmgatm, Olveria hosi and 0. coty- 
lopJiorum—hi the rumen of buffaloes 

6. Ootylophoron cotylophorum — occurring wiidi : 

{a) G. Grumanifer — ^in the iTimen of Imffalocs, cattle, shetjp a, nd^ goats 

(б) F. elongatus— hx the rumen of buffaloes and sliee|:» 

(o) as in 2(u), (c), (f2), (e), 3(u), (6), 5(b) and (c) 

7. Bunostommi trigonoeephalim—OGcmniig with : 

(a) Gaigeria pachgsecUs —iu. the intestine of sheep and goats 
. (6) Gaigeria pachysoelis and Stronglyloides papiUosus — in the intestine of sheep 

(c) Strongyloids papillosus — ^in tlie intestine of slieep and goats 

(d) Triehostrongyhs eohibrijormis — ^in the intestine of sheep and goats 

(e) Oesophagostomum columhianum and 0. venulosim — ^in the intestine of 

sheep and goats 

8. Haemonchus coa^ortm’— -occurring with : , 

{a) Stilesia globipunctata — in the doudenum of goats and sheep 

9. Triehuris ovis— occurring with: 

(a) 0. columhianum— in the caecum of sheep and goats 


B'ecemberj I95G] 
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K). Gorigylonema 2mlclimm~o(imxrmg with.: 

[a) P. orthoooelium, G. onvmsnifer, G. cotylojihorum, F. elongatus and otlier 
ampiListomes— in the stomach of buffalo 

11. Stilesia globipunctata — occurring with : 

(а) Avitellina GentripmicMa — ^in the intestine of sheep and goats. 

(б) yl, centripunctata, Moniezia expansa, and M, benedeni — in the intestine 
of sheep and goats. 

12. Gongylonema pulchrwm — occurring with : 

(a) P, orthocoelium, G. crumenifer, C. cotylophomm, F. elongatus and other 
ainphistomes—in the stomach of buffaloes 

13. Stilesia globipunotats---ocGm:img with : 

(а) Avitellina centripunctata — 'in the intestine of sheep and goats 

(б) jL centripnvnGtata, Moniezia expansa, and M. benedeni — ^in the intestine of 

sheep and goats 


Incidence and intensity op infection 

A study of the incidence and intensity of infections in cattle, buffaloes, sheep 
and goats was made for two consecutive years i.e, 1939-1941. For this purpose one 
animal of each type was selected daily, except on holidays and the days on which 
no slaughtering of animals takes place. This gives us variable number of animals 
each mouth. The work was restricted to the slaughter-houses at Lucknow, where 
animals are brought from the surrounding area for slaughtering. The method 
followed to determine incidence and intensity is that followed by Fenwick 
[1937] in Professor TattersaU’s laboratory at Cardiff. The same method was sub- 
sequently followed by Swales [1940] at the Institute of Parasitology, McGill Uni- 
versity. The incidence of infection is determined on the basis of the proportion 
of the infected animals to the total number of animals examined at random ; while 
the intensity of infection has been calculated as an average load on the basis of the 
infected animals only and is thus in line with the statistical work done at other 
centres. The ' results are embodied in Tables V, VI, VII, and VIII. 
Each Table shows the names of the parasites, followed by the monthly determinations 
arranged under separate columns. The columns 1, 2, and 3 show the incidence of 
infections and columns 4, and 5 show the intensity of infection giving an average 
load per animal. 

At a later stage, while studying the incidence and intensity of infection of Olveria 
indica [Thapar and Sinha 1945, Tandon 1951] in buffaloes only (cattles are not 
slaughtered under orders of the State Government in U. P.)at Lucknow, advantage 
was taken to record the incidence and intensity of infections of two other amphis- 
tomes, Olveria bosi [Tandon 1961] and ParawipMstomMm [Tandon 1956] reco- 
vered from the buffaloes and the results are reported in Table IX. This 
indicdtes that all. these three species are fairly common in this country at any rate, in 
Liickiiow and its enviromnents .from where the animals are brought for slaughtering. 


Table V 

and interisity of infection in buffaloes 
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Table IX A 

Incidence and intensity of infection ivilli Olveria indica, Olveria bosi and Param- 
pliistoimim gotoi in tmffalo of Luchioiv from June, 1950 to May, 1951 




Olmui vn/irit 


Month 

Number 

exiiTnincd 

Number 

infected 

I’erceutiigt! 

of 

infection 

Tip(al No, of 
jKirasile.". 
recovered 

i Aver a fin 

1 loud jier 
aiimiiil 

Juno 1950 

10 

0 

OU 

550 

(51 

July 1950 

14 

0 

C4-2 

2,357 

261 

August 1950 

22 

10 

45-4 

0,488 

048 

Soptoinbor 11)50 

IS 

■■ 

50 

0,850 

701 

Ootobor 1950 

10 

11 

08-7 

3,380 

307, 

Novombor 1960 



S' 

40 

1,702 

212 

DeceiJibor 1050 

18 . 

10 

55.5 

2,510 

251 

January 1051 

20 

14 

70 

7,8(50 

501 

February 1051 

18 

14 

77-7 

6,170 

309 

March 1951 

20 

8 

40 

714 

89 

Aprill951 

21 

10 

47-6 

13,270 

1,327 

May 1051 

17 

6 

36-2 

1,100 

184 
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Table IX A~(cont(i.) 

Incidence and miemiiy of inf ectio-n imtJi Oh' indica, Olveria bosi and Param- 
pliistomiim gotoi in buffalo of Ltichioiv from June, 1950 to May, 1951 



Olveria bosi 

Month 

Number 

examined 

Number 

infected 

Percentage 

of 

infection 

Total No. of 
parasites 
recovered 

Average 
load per 
animal . 

June 1060 

10 

1 

10 

38 

38 

July 1050 

14 

- 

- 


- 

August 1060 

22 

3 

13-0 

49 

10 

Sftptemhcsr 1960 

IS 

2 

11-1 

300 

150 

Oetohor 1060 

10 

1 

(■>•2 

2S8 

288 

Novemher 1950 

20 

4 

20 

1,000 

272- 

December 1050 

IS 

2 

11 

17 

S 

January 1051 

20 

- 


- 

- 

February 1061 

18 

3 

10-C 

G,350 

2,118 

March 1051 

20 

1 

5 

325 

S25 

April 1051 

21 

3 

14-2 

277 

92 

May 1951 

17 

3 

1 17-0 

1,190 

300 
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Table IX A— (contd.) 

Incidence, and mtemity of infection with Olveria indica, Olverxa bosi mid Pa, ram- 
pbistomiim gotoi in buffalo of Luclmow from June, 1950 to hi ay, 1951 


Month 

1 PammpJdstomwn ffotoi 

Numlier 

examined 

Nnmber 

infected 

Percentage 

of 

infection 

f., 

Total No. of 
parasites 
recovered 

Average 
load per 
animal 

June 1050 

10 

1 

10 

• 56 

55 

July 1050 

14 

- 

- 



August 1950 

22 

4 

18-1 

2,274 

f.6» 

Septeinlior 1050 

IS 

2 

11-1 

102 

1 

i 

October 1950 

10 

1 

0-2 

80 j 

1 

80 

Noveirtbor 1950 

20 





December 1950 

IS 



- 

- 

January 1951 

. 

20 

8 

15 

25 

8 

February 1951 

18 

. .j 

2 

11*1 

940 

478 

March 1951 

20 

2 

10 

400 

203 

April 1951 

21 

8 

9-5 

; 91 

45 

May 1051 

17 

1 

6-8 

■ 22 

.22' 
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Table IX B 

hwidtHt-e mid irdcndtij of infection with Olveria indica, Olveria bosi aiul 
Parampliistomum gotoi in buffalo of Lucknow from June, 1951 to May, 1952 


Month 

Olm'ila iiidlca 

Number 

examined. 

Number 

infected 

rercentaf'e 

of 

infection 

Total No. of 
parasites 
recovered 

Average 
load per 
animal 

Juno 1951 

16 

7 

43-7 

852 

121 

JiilyAOSl 

19 

.8 

42-1 

1,455 

181 

. : August 1951 

. 17 

9 

52-9 

275 

30 

Soiitombor 1951 , 

19 

8 

42-1 

5,825 , 

728 

October 1951 

14 

0 

42-8 

2,818 

469 

November 1951 

17 

11 

64-7 

5,171 

470 

December 1051 

16 

7 

43-7 

446 

03 

January 1952 

17 

8 

47 

7,821 

977 

]?ebruary 1952 

19 

10 

52-6 

8,403 

840 

March 1952 

IS 

9 

50 

7,515 

835: 

April 1952 

18 

• 10 

55-5 

1,127, 

112 

May 1952 

21 

13 

Cl-9 

0.342 

487 


3,1. AR/56 19 
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Table IX B— (contd.) 

IncMence awl intensity of infection with Olveria indica, Olveria bosi and 
Parampbistommn gotoi in buffalo of Luchiow from June, 1951 to May, 1952 




Olveria bosi 

Mouth 

Number 

Examined 

Number 

infected 

Percentage 

of 

Infection 

Total No, of 
parasites 
recovered 

1 

Average 
load per 
animal 

June 1951 

le 

- 

- 

1 

- 

July 1051 

19 

* 

i 

5-2 

144 

144 

! 

August 1951 

■ 

17 

2 

11-7 

70 

86 

' 

September 1951 ] 

10 

1 

6-2 

10 

10 

October 1951 

14 

2 

14-2 

435 

217 

November 1951 

17 

1 

6*8 

18 

18 

December 1951 

16 

2 

12-6 

21 

10 

January 1952 

17 

1 

5-8 

60 

! 66 

1 

February 1952 

19 

1 

6-2 ■ 1 

15 

i 

16 

March 1952 

■ 18 . 

S 

16-6 

j 

1,091 

368 

April 1952 

18 

3 

16-6 

1,108 

869 

May 1952 

21 

■ " 1 

|. 14-2 1 

190 

1 68 
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Table IX B— (contd,) 

Incidence and intensity of infection with Olveria indica, Olveria bosi^ and 
ParampMstomum gotoi iti buffalo of Lmknow from June, 1951 to May, 1952 


Month 

Number 

Examined 

PafatnpMsUnwm gotoi 

Number 

Infected 

Percentage 

of 

Infection 

Total No. of 
parasites 
recovered 

Average 
load per 
animal 

June 1951 

16 

1 

6-2 

8 

8 

July 1951 

19 

- 

- 

- 

- 

August 1951 

17 

1 

6-8 

18 

18 

Septemhei 1051 

19 

2 

10-5 

493 

246 

October 1951 . 

14 

1 

7-1 

80 

30 

. iToveiUber 1951 

17 

1 

5-8 

3,465 

3,465 

December 1951 

10 

- 


- 


January 1952 

17 

1 

6-8 

6 

6 

February 1952 

19 

2 

10-6 

2,582 

1,291 

March 1952 j 

18 

3 

16-6 

2,449 

833 

April 1952 J 

18 

8 

16-6 

290 

96 

May 1962 

21 

2 

9-6 

27 

13 
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Conclusion 

Foi' 0 :i:oiuj.' reveal some veiy important results. It vvuitid be observed 
IliiU- some panisites ai'c vcty common and sliow heavy degree of iiibadion wfuie 
oiliCTs are rare aiui occasional. Of these, amphistomes are a'bmid:vnt[y foiaKl in 
all the four ru;min;iots, buffaloes, cattle, sheep and goats. (JasfwlJfi/lax. crnmcAiiJci' 
and Colfjioplioi'on cotyltyphommi are very common and show maxiiiuim degree of 
infection and heavy foad per aniinal, the highest degree of infection bidng during 
the rainy season. Otlier amphistomes when present are not so abundant and are 
generally seasonal. 

Olveria indica [Thapar and Sinha 1945] is very common in cattle and buffaloes, 
while Olvenn host [Tandoii 1951] and ParampMstomim gotoi are very common in 
buffaloes, at any rate in Lucknow where the incidence and intensity of infection for 
these parasites have been studied. Fukui [1926] and Dawes [1936] have both re- 
ported the occurrence of P. gotoi as a rare parasite in the Far East and Malaya 
respectively. Our observations, however, at Lucknow indicate that it is fairly 
coimnon in buffaloes, .showing, heaviest infection during the months of November 
to A}n‘il when most of the sjreciinens are immature. From May onwards mature 
specimens Uii’e encountered in this host. 

It may be observed that certain other ampliistomes have ])een '.reported for the 
first time from the animals under review, especially from India. Particular mention, 
is made of the occmTence of Gastrodiscus aegyptiacus and Pseii,dodiscy.s eolUnsif 
the two common parasites of horses, reported to occur also in cattle, and th'iis the 
immunity against the parasites of horses in man and other domestic animals, as 
was believed, [Cameron 1926] is not eternal, at any rate for these two parasites. 

Fasciola hepalim is a parasite not commonly found in this country. In the 
area under review, only a single specimen was recovered during the entire period of 
the working of the scheme and is thus of a very rare occurrence in this country. 
The most commonly found species in India m Fasciola gigantim, whicli has recently 
been renamed by Varma [1963] as Fasciola indica. This form is more abimdantly 
foiind in buffaloes and cattle than in sheep and goats in 'wdiich animals it is found 
with moderate degree of intensity in some places. The cirrus is always armed with 
several rows of spines, a character which has escaped the attention of all previous 
workers. 

Amongst the Cestodes, Moniezia expansa is very common and ilf. henedeni is; 
occasional. AviteUina and StUesia are also found with moderate degree of intensity. 

Specimens of SteplianojUafia assamensis have been recovered, not only from the 
hump sore and the yoke, but also from the tail and the feet of cattle in certain parts 
of Assam, Bengal and Orissa, causing lesions identical to those occurring in the 
hump. It may be pointed out that this parasite is not found in the hilly -tracts of 
Assam and Bengal and is absent from the Uttar Pradesh and Bihar. 

Triclinris avis and Bunosiomum trigonocepJmhmi are very common in sheep and 
goats, hut cattle and buffaloes also show some infection with these parasites. 
Haemomdins contortus is very abundant, })\it Gaigena pachyscelis is of rare oecurrence 
in those animals. The latter parasite is not generally found in cattle and buffaloes. 
Oesophagostomc species are commonly found in sheep and other ruminants and are 
reported in Tables I-IV. Gongylonema pulcJwum is not so common. 
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rofonl, Ihougli not of lielmintliic origin, neocls special mention., 
.‘I,-; !l ha.-; not I km ni reported so far from India. A case of i¥?//o-s7,s vvas caused ])y t lie 
Of ciin'eiice <d' En'slalia larva specimens of wliich were referred to us by a 
Cfteviriary assi.uaTit stirg{M)n from Bengal, This is the first record of Erlk-laJI.'i larva 
fro Ml liidia. 
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IMMUNOLOGICAL STUDIES ON PASTEURELLA SEPTICA 

I—TRIALS ON ADJUVANT YACGINE 


By M. R. Dhanda, M. S. Das, J. M. Lall aiidR. N. Seth, Indian Veterinary Re- 
search Institute, Mukteswar-Kumaon 

(Received foi‘ publication on January 16, 1966) 

13ASTR[JH,EfjL0SIS is to-day one of the most serious diseases of livestock 
•■tt- especially in the countries in the East. It has been estimated that in India alone 
the loss due to haemorrhagic septicaeinia in cattle runs annually into several lakhs 
of rupees and at (in average more than 83,000 deaths occur each year. Besides, 
Past,, sc.ptiaa is responsible for loss in several other species of animals, e.g. the sheep, 
the goat, the swine, the jHUxltry, etc. 

In endemic areas, haemorrhagic septicaemia has a seasonal incidence and 
gen(}i'ally a large nuniljer of outbreaks appear with the onset of the monsoon and 
winter rains. The onset of the disease is usually very sudden and the course ex- 
tremely short and I'apid. As such, treatment with the well-known sulpha prepara- 
tions can hardly he taken up in time. Besides, the cases of the disease may be so 
w’idely scattered that it may be difficult to pay individual attention. The only 
practical approach in the control of haemorrhagic septicaemia, therefore, seems to 
be to caij’y out tim(d\' vaccinations in the endemic areas and to treat the sporadic 
cases, wherever possible, wo'th the sulpha preparations. 

For the past two or thia e decades, vaccinations have generally been carried out 
with cultures of Pmt. scpfica grown for 24-48 hours in nutrient "broth or agar and 
killed by heat or chemicfils like formalin, phenol, lysol, etc. These vaccines, no 
doubt, afford some degree of protection but the immunity has been found to be 
short and of a low order. A comparison of the average figures compiled by the 
Statistics Section of this Division, for the period from 1936-1944 and 1949-1953 will 
show that the extent of loss due to haemorrhagic septicaemia has not gone down 
appreciably althougli vaccinations with the commercial broth and agar- wash vacc- 
ines have lieen carried out intensively for the past several years Table I. 

Table I 


Shoimig fJis ammge annual figures for haemorrhagic septicaemia 


Number of 

I 1930—1944 

1949—53 

0 ut breaks 

1 7,000 (about) 

7,300 (about) 

Animals affoeted 

54,900 „ 

43,000 

Doatlis 

40,000 „ 

33,700 
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STUDIES ON PASTEURBLLA SEPTTCA [Vol. XXVT, Parfc IV, 


In many endemic areas, heavy mortality continues to occur in spdx; of two 
inoculations carried out in a year and there are instances of even breakdown 
in immunity soon after the vaccination. In such cases plurality of strains within 
the species PasL. septica was considered to be the probal)Ie cause, investigations 
were, therefore, taken np at the Indian Veterinary Researc-h institute with a vi(;w 
to study the serological, biochemical and immunological differences in Pasl. ncptica 
isolated from cases of the disease in different outbreaks and from different f)ari.s of 
the country so as to select suitable strains for the preparation of haemorrhagic, 
septicaemia vaccines. 

Serological sf/udies : Rao [1953] typed serologically, ])y agglutination and agglu- 
tin-absorption tests, 73 authentic strains of Past, septica. Forty-one strains inclnded 
in this study were isolated from cattle, i.e. 11 from buffaloes, one from a goat, 2 from 
sheep, 3 from rabbits (N. C. T. C.), one from a cavy (N. C. T. C.), one from a cat, one 
from a pig, nine from fowls, 2 from mice and one unclassified strain (N. C. T. C.). 
The results of these tests confirmed the earlier observations of several workers such 
as Jones [1921-22], Roderick [1922], Fitch and Nelson [1923], Lai [1927], Cornelius 
[1929], Yusef [1935], Khalifa [1935], etc. that on serological grounds, the strains of 
Past, septica cannot l)e classified according to the species of animals from which 
they are isolated and also that there are several serological groups within the sp('.cies. 
In this study, 0 strains were found to correspond to Grouj) I, 4 to Croup IT and 12 
to Group IV of Cornelius. It was interesting to observe that 30 strains belonged to 
one group serologically indistinguishable from tlic T. V. R. 1, stock strain P 52. 
However, the possibility of these strains belonging to Group TIT of Cornelius could 
not be completely ruled out, as the Group lit strain available with Rao might 
not have been fully antigenic for absorption tests on account of its possible 
change to ‘R’ type. The remaining strains did not fall into any of the groups tested. 

On the basis of the above observations, Rao [1953] considered that the incorpo- 
ration of strains representative of all the different antigenic groups was highly essen- 
tial to overcome 'break-down’ in the immunity produced by the pressent vaccines. 

Biochemical stiulies : With a view to find out if the biochemic.al reactions would 
follow the serological differences, Rao [1953] subjected all the 73 strains to biochemi- 
cal studies but did not find characters that might be considered s])eGific for any 
serological grouping. 

Immunological studies : Twenty seven authentic strains of Past, septica, 24 from 
the oases of haemorrhagic septicaemia in bovines and three from the cases of fowl 
cholera, were subjected to immunological studies by the mouse protection tests 
on the lines of Roberts [1947] with a view to ascertain, if, like serological groups, 
there also existed different immunological groups. 

From these studies, it appeared that all the 24 strains from cases of haemorrhagic 
septicaemia in bovines belonged to one immunological group, corresponding to type 
I of Roberts while the three strains isolated from fowls belonged to a different 
immunological gronp(s). The immunological studies are, however, being pursued 
further with a larger number of strains collected from various parts of the country 
and specific anti-sera are being produced using formabnised as well gs heat-killed 
antigens. 
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1) ecem'ber, 1956] 

Pre2Mrai/mi of the im‘,oiyie 

(a) As the I. V. R. I, stock strain P52 which had hitherto been employexl for 
the production of H. S. Commercial broth and agar- wash vaccines, represented the 
largest serological group and all the strains isolated from cases of haemorrhagic 
septicaemia in bovines in this country subjected to immunological study a,ppeared 
to belong to one group, this strain was selected for the preparation of the vaccine in 
the present study. 

(b) With a view to securing information on several other important points having 
a direct bearing on the production of a potent vaccine, investigations were carried 

out at the I. V. R. I. and the following data were obtained : 

Raj agopalan [1942] found that (i) a suspension of Past, septica in a concentra- 
tion of 3,000 million organisms per c.c. in 2 per cent phosphate buffer pH- 7'6 was 
completely sterilized when exposed for 5 minutes at 37°C to the action of the follow- 
ing disinfectants at the concentrations shown : 

Lysot 0*11 per cent 

Merthiolate 1 in 22,500. 

Alcohol 12 per cent 

Rormalin 0'5 per cent, 

(ii) that in this respect cresol and phenol were inferior to lysol. Cresol took 24 
minutes at a concentration of 0'16 per cent and phenol 10 minutes at a concentration 
of 0'2 per cent, (iii) that carefully heat-killed (66°C for 6 minutes) unpreserved 
vaccine was antigenically better than heated and preserved, or a preserved vaccine, 
(iv) that lysol and merthiolate significantly impaired the immunogenicity of the 
vaccine, but alcohol and formalin did not, (v) that alcohol prevented the growth of 
cocci and subtilis at a concentration of 7*5 per cent but not at 5 per cent, (vi) that 
formalin prevented the growth of the organisms at G-Ol per cent but not at O-OOl 
per cent, however, growth of fungus was not prevented by formalin until a con- 
centration of 0*5 per cent was reached, (vii) that vaccines made from broth cultures 
sterilised by heat (56°C for -I hour) or by disinfectants were inferior to vaccines of the 
same strength made from agar slants washed in buffer phosphate. If, however, 
the broth culture was washed and resuspended in phosphate buffer before steriliza- 
tion, the loss in potency did not occur. It appeared that the immunizing antigens 
were impaired when sterilization was carried out by heat or disinfectants with the 
organisms in contact with foreign proteins, (viii) that it was highly important to 
ensure that the structure of the essential parts of the germs, particularly of their 
surface layers did not suffer by the treatment adopted to kill them, and (ix) that a 
vaccine made from a 24-hour agar culture was as potent as one of the same strength 
from a 6-hour agar culture. 

(c) Later, during 1949-1952 experiments were undertaken with a view to explore 
the possibilities of evolving strains, which might be used for the production of living 
vaccines. 

(1 ) Passage of strains o/Past. septica in developing cJiicJc embryo and on different media 
Three virulent strains of Past, septica (Past. 52, 50 and 6) were serially passaged 
lor over two years in the developing chick embryo and on different media, viz. 
plain agar with different pH values, bile agar and penicillin agar in order to see if any 
ol these treatments would reduce their virulence and render them suitable for vaccine 
production. 
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STUDIES ON PASTKUHELLA SEVTrOA [Vol. XXV L Part IV, 

Onl y one strain, i.o. tjlie bile xiassagcd strain ‘P 52’ vva,s fouml to lose its viru Icnce 
:r it had undei’goue as many as 384 passages but a,t the same tiiui." if s no\((- 
evidcnc'O of loss in its antigenicity. 

(2) IW^r/e ofa s/mf/i. Ihist. septica 

On lines similar to those used for the attenuation of viruses, a, viriilenl si.ram 
of FasL s^vplka was passaged in albino rats, wliicli arc' normally highly resisianl, l() 
this organism, in the hope that the resulting attenuated stniin might 
in the "successful vaccination of cattle against; liaemorrluigic sc'piieaemui. Llurty- 
one serial passages were carried out by the transferciuie of blood from ojk'- rat to 
another and cultures obtained at the 5th, lOth, 15th, 20th and -list passage' v<-ic 
tested for virulence in white rats, guinea-pigs and white micie to see if tliere was any 
evidcncic of attenuation. The strain was found to have a.ssum(!d an enhanced viru- 
lence for rats and guinea-pigs, but no evidence of attenuation for while. mi(.u'. conld 
be noticed. In view of this linding, the strain was not tc'.sted in cal tie, as no a ppie.- 
ciablo change in its ])athogenieity for boviiies could be exjiected. 

In view of the above findings coupled with the immiuiologicnl studies, il was 
decided to jiropare 11. 8. Vac.c’ine on tlie following lines : 

(i) To incorporate st()('k strain P52 of /VwZ. scjilnui altc'r Irc'slily passaging it 
through a healthy bovine so as to ensure the full presence cd’ c.afisular 
substance, 

{ii) To sterilise the vaccine by the addition (d‘0‘25 per cc'iit lormalin and 
{Hi) to add adjuvants with a view to induce* nmximai antibody res])ouse sus- 
tained over a long period. 

{(1) Having brietiy outlincul the procedure for the jirodiiction ol vacc'inc's, c'x- 
periinents were undertaken to select a. suitable medium for t.he jiropagalioii ol I*asl. 
seplioa that might yield a ]uxiiria,nt growl. li and a.t t.he sa.me time be ('coiunuical. 

Several media such as nutrient agar with 0*2 per ment bulb'i' salts (lvll.j|P(l,i 
and Na^; HPO4), nutrient agar containing 0*1 per cent, creatinine, nutrient agar con- 
taining 0-5 per cent yeast extract, nutrient agai- conta ining 0-5 per cent yeast extraiit 
and 0‘1 per cent creatinine, nutrient agar containing ()-5 per cent yeast extrae.t, 
and O’l per cent creatinine and I to 1 per cent glucose were (.ried, anil the grinvlh on 
each medium was compared. The following medium gave the. best growth at our 
hands and wa.s, therefore, adopted for the mauufa.etur(‘ of the vaccim* : 

, Lab. Lamco. *3 gm. 

Peptone ’Difeo -B ,, 

Yea, st Extract 1*5 „ 

Creatinine 0*3 „ 

Sodiinn chloride 1-6 „ 

Dhstilled water 300 ml. 

Agar 9 gih. 

Autoclave at 15 lb. for 30 minutes. EmalpH7-2. 

[e] Procediire for tJurmcmiif admire of the vaceme 

Stock'strain 52 of PanL. septdea was passaged through a liovini'. each time a brew 
of tlie vaccine was to be prepared. The organism was ree.overi'fi from the lieart. 1 dood 
on a blood agar jilate and a single colony showing the characteristic appearance was 


-Decoiiiber, 195Gj 


M, R. DHANDA Ei'. At. 


277 


picked up and sown on the blood agar slants. The culture was then examined I'or 
capsulated (phase 1) cells and if conforming to the desired characters, was inoculated 
in nutrient broth tubes, which were incubated at 37®C for 24 hours. 

The roux flasks containing the yeast extract medium were seeded witli the 
24-"hour old broth culture and incubated at 37°C for a period of 24 hours. The growth 
was washed witli formol-saline containing 0-25 per cent formalin. Tire washings 
were diluted with the same fluid to an opacity of 6-7 of Brown’s scale and the product 
was kept overnight in the incubator. In the later brews, however, keeping in the 
incubator was eliminated and the vaccine was left at room temperature. 

Adjuvants were added to the bacterial suspension on the lines of Bain to give 
the following final product : 

Bacterial suspension 15 parts 

Liquid paraffin 10 parts 

Anhydrous lanolin 1 part 

The inixture was placed in a waring blender which was run for alrout live minutes. 

The final product was a thick white emulsion which has been found to remain, stable 
for quite a long time. Contrary to the reports of experience of other workers in 
respect of the administration of such a thick vaccine, little difficulty has been en- 
countered in drawing in a syringe as well as-iii injecting this product with wide-bore 
(16 gauge) needle. However, in winter months the vaccine had to be sucked in the 
syringe directly with the nozisle after pouring it in a petri dish. 

(f) Effect of CAiUural conditions onf:]iegroivf,h of 'Past, septica, 

The following observations made at the Institute are reproduced as these are of 
interest in the context of this work. 

P 52 strain of Past, septica was grown on a liquid medium and it w^'as found that 
(a) aeration increased the growth about four-fold, but when a stream of pure oxygen js 

or hydrogen was passed, instead of air, nearly complete inhibition of growth occurred, 

(h) growth was not affected appreciably by (f ) the complete removal of carbon dioxide s' 

from the environment, (m) substitution of glucose with other common carbohydrates, s ; 

or with some of the organic acids concerned with Kreb’s cycle, (in) addition of small i | 

quantities of certain hormones (thyroxine, stilboestrol, adrenaline, or insulin) and | 

{i’v) supplementation of plain broth with the common amino acids added singly. | 

In the routine manufacture of the adjuvant vaccine, aeration of the cultures : 

was not carried out as the process was laborious and time-consuming, and could | 

hardly be suitable for employing on a large scale without special apparatus. The 1 

yield of the vaccine on the yeast-extract medium even without aeration was quite [ 

satisfactory and at an average 50-60 doses were obtained from a roux flask. 

Safety tests : The vaccine was tested for its safety on a very large number of 
cattle, buffaloes and calves under experimental as well as field conditions and was 
found to 1)6 quite safe. However, a small percentage of animals showed a rise i 

of a degree or two in temperature and slight swelling at the site of inoculation, but 
these symptoms generally disappeared within 3 or 4 days. 

Potency tests : Series of tests were carried out in cattle with several brews to 
det.ermine the immunogenic properties of the vaccine. The results are presented in 
Table II. 


The results of ‘potency test 



Table II — (contd.) 
The results of potency test 
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Tt, will ho Hoon from these results that under laboratory conditions the adjuvant 
vaccine in a dose of 2 ml, to 4 ml. intra-inuscularly confers ad(‘,c|uat('. inmiunity in 
<‘uWle weighing a})out 250 Ih. for as long as 8 months, the inaxiirinin ])oriod tested 
so far. Tt nin,y be statiKl, however, that for the test, (tarried out after 8 months afl.er 
vaitm'nation only four animals wore available, three, of which survived and one. died 
thereby iiidic.ating a survival rate of 75 per cent. Further tests will he earth'd out in 
due course of time to conhrm thi.s and to find out the long(;st p(triod for which aninitils 
vaccinated with this rutw vaccine would remain immune. Tlie a,n.imals wertt 
subjected to a very severe challenge, the dose of the viruh'iit culture used 
for the tost varying from 5 million mouse M. L D. to as high a dost^ as 1 ,000 million 
mouse M. T, 1). The virulence of the culture was determined in white mice each 
time a challenge dosit was to he given. 

Trial (m iJie comparative immmiofjenie value of the //. adjuvant vaccina u'ifh the 
foiUine (mmnerem^^ 

With a view to coin}iar(‘ the iniinunogenic projierties of th(>, adjhvaut vaccine 
with the routine conniu'rcial broth vacc-ine, the following immunity trials \v<u’e (;arri<'d 
out and th('. results are ])rt',s(mt(ul in Ta,ble 1 FI, 

Table 111 

Ornrrparalivc rmncHuoiicnlc valve of the adjuvant vaccine, and the. eo}ninrreia! hrolh 
vaamie 



1 








Kn. of 
animals 

iXUails Ilf 

Interval 
; lictwpcn 

CliMll<aii.'o doso 

,lt.c.sult 

Perecu- i 

liaetci'Iohitii- 
1 cal examinii- 


nsocl in 

iJioculat.ion i 

tion and 
clialli-n-'p 


taf(e 



thoox- 1 
Ufrimont 



uuimais 

surviA'alf- 

. 

dyim,; 

ftfter 








j dudlcuxc 

T 


AdjiiAatut; v.'tccinc 2 

nionlliH 

.'(O niilliori mouse 

2 

75 

I -1- 



Till, iiitrainiisciilarly 


M. 1. 1>, 






(mnnuorcjal liroiJi 

21 (lays 

( Do. 1 

i 


i, ++.,t. 



vai'fini! 5 ml. S/C 






Uuviiccinatcil con- 

_ 

1 Do. 

0/2 

0 

-j.. 



trola 





Adjuvant vaccine 2 ' 

u niontliR 1 

i million Humsts 

r./5 

100 




ml. iiitvamnsciiliirly ' 


1 M. 1. 1). 




Conmicrciiil lirotli 

ft months and d 

.'■>(1 million mouse 

0/4 

n 

-f .f + 



vaccine 5 ml. S/C 

(lays 1 

M. 1. D. 





Unvaccintilfid con- 
trols 


Do. 

0/3 


+ -i -h 

II 

2;i 

Ailjiivant vacciup 2 

2 montlis i 

.to inillion mouse 

:io/io 

100 




iril. intnnniiscularly 


M. J. I). 






Cmiiiuprciiil lirntli 
viicfino .^) ml. S/C 

UtiA'aceinatod con- 
trols 

Do. . 

Do, 

0/10 

0 

1 .j- .j. -j. -1- 




Do. 

0/3 

0 

+ "1“ "1* 


N’OTP, Nuinera^toi's denote survivals. T)<inominiifc(H'.s denote total nnmlx'i* inoe.nlatod. 

-j- =sP(Mitivo for Pa, vL on iMuyeriologioal examination. 

A 24-linnr old In'otU culture of virulent P. ar.ptica Avas used for elia11onj?t‘ |>ni'|)o,se. Of tlii-s 1 ml. 
was determined to contain 1,000 million Tnon.sti M. f. D. 

*li!?inc animals were vac'cinatcd Avith adjiiAmiit vaneinci and anotliei' f^roup of 0 animals Avith commer- 
cial broth vacomo. Kve animals were used a, s control, Oms animal of the brolly vaoeine group Avas 
aot available for cballenge. 
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Tliese results clearly show that tbe adjuvant vaccine is far superior to tbe routine 
commercial brotlj, vaccine. It will be seen that in trial Ko. 1 in the case of adjuvant 
vaccine, the interval bet'ween vaccination and challenge was 2|- months and 5 rnontlis 
as compared to 2] daj-s, and 3 months and 6 days respectively in the case of ]>roth. 
vaccine. Thus, the broth vaccine v^as at an advantage at the time of challenge. 
The experiment was planned in this manner, as it was considered that the Irrotli 
vaccine was not likely to confer a lasting immunity, and the data obtained would be 
more conclusive if the adjuvant vaccine was found superior even when kept at a 
disadvantage. ' , • 

Trial on the csuiparative immunogenic value of the adjumnt vaccm.e and Bauds 
vaccine uitJt the conimerical broth vaccine 

During May, 1956, a consignment of Bain’s adjuvant vaccines was received at 
this Institute for carrying out trials in regard to its safety and potency, for Indian 
cattle and buffaloes and in order to determine its efficacy as a prophylactic against; 
liaemoriha.gic septicaemia in this country. This vaccine was found to be cjuite safe' 
for cattle and buffaloes as well as for young calves and to possess quite good immuni- 
zing properties. Opportunity was availed to carry out tests with the Bain’s vaccine' 
and the adjuvant vaccine under study at this Institute to find out the oomparative- 
efiicacy of the two products in relation to the old broth vaccine. 

The results are presented in Tables IV and V on the basis of trials in white mice- 
and cattle respectively. 

Trial on mice 

Three groups each of 10 white mice were vaccinated with the three vaccines and 
five mice were left unvaccinated to serve as controls. All the surviving mice were 
challenged with a virulent culture of Past, septica after 21 days of vaccination. The 
results are set out in Table IV. 


Table IV 

Comparative immunogenic value of the Bam^s vaccine and the adjuvant vaccine, 
ioith the commercial broth vaccine 


No. 

of 

mice 

Details of inocalation 

Interval 
beUveen 
vaccina- 
tion and 
challenge 

Challenge 

dose 

Result 

Percen- 

tage 

sur- 

vival 

Result of hacteriolo-- 
glcal examination 
in the animals dying 
after challenge 

36 

0'25 ml. intramuscularly (Bain’s 
vaccine) 

21 days 

100M.I.D. 

4/5 

80 

+ 


0-25 ml. adjuvant vaccine 

do. 

do. 

6/8 

75 



Commercial broth vaccine 0-5 ml. S/C 

do. 

do. 

2/8 

25 

-h -h + + + -P 


Unvaccinated controls 

- 

do. 

0/5 

0 

+ -]- + + + 


NoTia. Numerators denote survivals. Denominators denote total number inooula-bed. 2 

.p = Positive for P. on bacteriological examination. 

A 24-hour old broth culture of virulent P. septica was used for challenge purpose. Of this 1 mb. 

■was determined to contain 1,000 million mouse M. I. D. 

Ten mice were inoculated 'with each vaccine hut a few died of miscellaneous causes before challenge.. 
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STUDIES ON PASTEUBELLA SEPTIOA [Vol. XXVI, Parfc IV , 

' Trial an caUJe 

On t'ho hjj,sis of age, weiglit, etc. ?»0 lull cattle were divided iiii.o tliree eqvud 
gi'ou])s of 10 auiiiials and eaoli group was vaccinated with one of the tliroe vaccines. 
Besides, a foui'tli group of three animals was left imva(3cinatecl to serve a.s controls. 
These controls were so selected as to represent all the three diil'erc'-ut a,ge a,nd w(Mght 
groups of tlie vaccinated lots. After tw'o months of vaccination, all the a,niinals 
were challenged with ml. of 10-1 of 24-hours broth culture of virulent Past, sepim 
equivalent to 50 million mouse M. I. D. The results are presented in Table V. 


Table V 

Comparatim immimogenio value of the Bain’s vaccine and the adjuvant vaccine with 
the commsrcial broth vaccine 


t)0. 

of 

jinifflal.=( 

Details of 
inociilatioii 

Interval 
lietwceii 
vaticination 
and challenge 

Cluillongo dose 

Eesult 

Percentage 

survival 

Jleniltiirbjii'teriolo- 
gieal e^anUn.^tilm 
in aniiiKils dying 
uUcr fiialiengt! 

0 

3 ml. intea- 
muscmlarly 
(Baiti’s) 

2 months 

GO million raon.so 

M, I, D. 

10/10 

100 


10 

3 ml. iutra- 
miwmilarljf 
adjuvant 
vawiiio 

2 months 

GO million ntouso 

M. 1 . 1). 

■ ' ' 1 

10/10 

100 


10 

1 

5 in, ijubcu- 
taiuiously , 
Cominei'citil 
broth vaccine 

do. 

do. 

0/10 

0 

- ■ 

1 

+ -1- + -1“ 'i- 
+ -1- -1- -1 1- 


Uuvaecinatud 

do. 

do. 

0/3 

0 j 



KTom Ninneratoi's denote sitrvivala. Dctiomiiiators denote total number iaoenlaU'd. 
-l-=Positivo for P. sepfdca on bactoi'iolu;fical (‘xaraination, 

A 24-h our old broth culture of virulent -ivaa used for challongo purpose. Of this 1 ml, 

■fvas determined to contain 1,000 million mouse M. 1. 1). 

The results in mice as well as in cattle clearly indicate that the adjuvant vaccine 
under study is as good as the Bain’s vaccine in its inirnunizing properties, and that 
both the vaccines are far superior to the routine commercial broth vaccine. 

• Field trials 

Three dairy farms having the history of annual recurrence, of haemorrhagic 
septicaemia were selected for this study. In two farms, 699 animals 
■were vaccinated, with the adjuvant vaccine and the remaining stock numbering 463 
with the commercial broth vaccine. At the third farm, 985 animals were vaccinated 
with the adjuvant vaccine, 891 with the Bain’s vaccine and the remaining stock 
numbering over 15,000 with the commercial broth vaccine. 
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At one of tlie farms, tlie records of milk yield in respect of 166 buffaloes and 17 
■cows vaccinated with the adjuvant vaccine were compared with those of the milk 
yield of 93 buffaloes and. 16 cows vaccinated with the broth vaccine. It was found 
that in both the groups there was an average fall in milli yield of about 0-8 to 
1 lb. per animal for three days following vaccination and thereafter the milk yield 
returned to normal. This slight decrease in the milk yield is attributed to the inter- 
ference with the daily routine of the animals including handling and confinement 
to the stalls during this period. 

In the field trials, it could neither be possible to leave a few animals unvaccinated 
to serve as controls nor to subject a few representative animals of each of the 
vaccinated groups to an experimental challenge with a virulent culture, as the farm 
authorities were not prepared to take the risk involved. However, it is hoped that 
by comparing the figures of mortality due to haemorrhagic septicaemia in the different 
groups and also the death rate in the group of the animals vaccinated with the adju- 
vant vaccine with the average mortality figures of the past few years, some useful 
data regarding the efficacy of the vaccine under study will become available in due 
•course of time. 

Summary 

1. The evolution of an adjuvant vaccine against haemorrhagic septicaemia is 
reported, 

2. Large scale field and laboratory trials have shown that the vaccine is quite 
safe for cattle and buffaloes of all ages. 

3. Tests have indicated that the immunity conferred by the administration of 
the vaccine is lasting for at least eight months against a heavy challenge with virulent 
P. sepfdca. The results in respect of 8-inonth period, however, recjuire to be confirmed 
on a larger number of animals as only four animals were used for challenge of which 
3 (76 per cent) survived. 

4. On comparative trials, this vaccine has been found to be definitely superior 
,in its immunising properties to the commercial broth vaccine at present issued from 
the Institute. 
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ABSTRACTS 


A comparisoa of the intradermal and subcutaneous routes in producing immunity 
to brucellosis in cattle. McDiarmid A. (1954). J. Comp. path. 64, 384-91 

T he author has compared the results of immunity produced in groups of ten 
heifers vaccinated with ‘Cotton strain 19’ at the dose-rate of 0*2 ml. intradermal- 
ly, 0*2 ml. subcutaneously and 5*0 ml. subcutaneously. A batch of ten unvaccinated 
heifers was kept as controls. All the heifers were obtained from a non- vaccinated 
brucellosis-free herd. At the time of vaccination they were in calf for two months 
and negative to agglutination test for brucellosis. The reaction after vaccination by 
intradermal route was the production of a small local necrotic lesion which rapidly 
healed. Whereas slight oedematons area was observed in 0*2 ml. subcutaneous dose^ 
6-0 ml. dose exhibited usual systemic and local reactions. Serum samples from 
vaccinated heifers were tested for agglutinins from time to time. After three months 
of vaccination, all the animals were challenged by instilling into conianctival sac 
1 ml. of virulent Brucella ahortus strain 544 containing 134 million live organisms. 
At parturition, serum titre was recorded and cotyledon foetal stomach-contents, 
colostrum, milk samples were examined culturally and biologically. The number 
of calves that were born full-term and survived after challenge in 0-2 ml. intradermal 
group, 0-2 ml. subcutaneous group and 5*0 ml. subcutaneous group was 6, 7 and 7 
respectively, while in the unvaccinated controls all the calves were born dead. The 
immunity produced by 0-2 ml. intradermally was found to be equal to that obtained 
by the same quantity of vaccine given subcutaneously. However, in both of the 
0*2 ml. groups and in the group vaccinated with 6‘0 ml., the level of immunity was 
poor since 5 out of 10 animals were found infected in each group after challenge. 
These results are at variance with the previous findings of the author. The factor 
or factors responsible for such discrepancies are not known, but in the opinion of the 
author the possibilities are (a) that a pregnant heifer does not respond so well to the 
Brucella abortus antigen as does the non-pregnant heifer and (6) the short interval 
between immunization and challenge. The mode of administration of a correct 
challenge dose requires careful consideration whenever such immunity experiment 
are performed. The author affirms that vaccination of pregnant cattle with strain 
19 vaccine can be carried out without any risk of abortion. The finding is of great 
importance when dealing with an abortion storm in a non-vaccinated herd (P.C,). 

Antibiotics and nitrogen utilization in growing cockerels. R. H. Thayee ahd 
V. G. Heller (1955). Poult, Sci., Yo\. 34, No. 1, pp. 97-102. 

E xperiments were carried out to determine the relative efficiency of protein 
utilization between antibiotic and non-antibiotic for chicks using both growth 
response and nitrogen balance techniques. The study consisted of four feeding 
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trials conducted in battery brooders with the basal diet supplemented with 20 mg. 
per lb. of either procaine penicillin or aureomycin hydrochloride. The length of the 
feeding period va,ried from 27 to 33 days in the different trials. Tlie nitrogen Imlance 
study was carried out with foiir--week old cockerels to determine the effect of penicillin 
and aureomycin upon tlictary nitrogen utilization. 

It was observed that the net result of antibiotic feeding was to produce greater 
growtii and more efficient feed conversion. The results indicated that penicillin and 
aureomycin brought about an increase in the amount of dietary nitrogen which was 
digested and absorbed from the digestive tract of the four-week old cockerels. A 
possible explanation is that the rate of digestion may have in some way been increased. 
The antibiotics may have reduced the number or type of competitive intestinal 
bacteria which used amino-acids as they were released in the digestion process. 
The data indicate that the increased growth response due to the addition of anti- 
biotics to rations for chickens may be due to an increased efficiency in the digestion 
and absorption of dietary nitrogen. (S. B.). 

The effect of sexual stimulation prior to service on the behaviour and conception 
rate. B. M. Kerruish. Brit, J. Anim. Behaviour. Vol. Ill, No. 4, pages 
125-130. 

I N this article the author has mentioned the behaviour of an experienced bull 
running with the herd at precoital, coital and posteoital state. He has also 
mentioned the behaviour of bulls due to incomplete sexual stimulation under con- 
ditions of controlled mating and collection of semen by artificial vagina. Sex drive 
and vigour of the ejaculatory reflex are significantly lowered in following the rigid 
routine of controlled mating in most artificial insemination centres and farms. The 
bulls feil to get sufficient precoital excitement, which probably not only affect 
sexual organs but also plays a part in promoting the general metabolism of the 
body through the levels of secretion of endocrine glands, thus increasing the excita,- 
bility and, tone of the whole body in giving a vigorous and better co-ordinated ejacula- 
tion. 

The experiments revealed a significant rise in conception rate with increase in 
precoital stimulation. Animals not getting suflicient excitement prior to coitus 
appear to be disinterested and unresponsive to service and do not give collection 
readily. The fall in conception rate may be due to the poor quality of semen pro- 
duced. (D. P. M.). 

Familial resistance to Newcastle disease in strain of New Hampshires. Francis, 
D. W. and A. F. Kish (1955). PouU. Scl 34, 2, 331-336. 

I N this paper an attempt has been made to determine genetic differences among 
six family lines of New Hampshire chickens in respect of resistance to a standard 
challenge dose (LD 50) of Newcastle disease virus. Birds used in mating to raise 
chicks for challenge were selected from different families having mortality varying 
from 3 per cent to 17 per cent. The family differences in mortality rate following 
the challenge were used to evaluate the degree of resistance. 
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A difference in mortality following cballenge dose of \drus wa.s seen between 
lines from the varions matings. Tbe line raised from the family with tbe highest pre’ 
challenge mortaUty showed a most rapid increase in deaths as compared with the 
line from the low-mortality-rate family. Great differences in the percentage cf 
mortality were shown to occur between chicks challenged in warm battery, room and 
those challenged under brooder-house conditions. There was 31 per cent mortality 
in the former case and 88-5 per cent to 96*6 per cent in the latter. 

To explain family differences in mortality following challenge with a standard 
dose of virus, the possibility of existence of a specific mechanism in either aiding or 
preventing the transport of virus in which red cells appear to play some role, has 
been suggested. (G. E.). 

On the invasion of the central nervous system by nematoiles — The ineidenee 
and pathological significance of nematodes in the central nervous system, 
Speent, J. F. a. (1955). Parasitology, 45 (1, 2) : 31-40. 

T he author reviews the available literature dealing with the incidence of 
nematodes in the central nervous system and discusses the pathological signifi- 
cance of nematode infection in relation to the central nervous system. 

A wide variety of nematode species like asciirids, filariids and strongyles, parti - 
oularly their larval and immature stages, are known to invade the tissue of the brain 
and spinal cord as well as the meningeal spaces of animals and human beings, some 
manifesting violent nervous symptoms while others apparently producing no sym- 
ptoms at all. The direct pathological changes resulting from invasion of the central 
nervous system are probably due to the traumatic effect of the nematode parasite, 
and are found to vary in their extent a,nd nature, depending upon the size, the route 
of migration and the activity of the species involved. The relatively small larvae 
of Toxocara sp. ntay wander in the brain without producing sufficient damage to 
provoke symptoms, while larger larvae such as those of Ascaris spp. and filariids do 
sufficient damage during their migrations to cause definite derangement of the central 
nervous system. The pathological changes, which may or may not be seen in close 
association with the invading organism, may be diffused or focal, and may include 
haemorrhage, degenerative changes, cellular infiltration and glial proliferation. 
Nematodes entering the maningeal spaces may cause severe nervous symptoms by 
compression of the spinal cord, by distension and thrombosis of blood vessels of the 
spinal cord, by destruction of the meninges, or by meningeal haemorrhage. 

Nervous symptoms are also found to be associated with nematode infections 
■outside the central nervous system where there is no evidence that the parasite had 
invaded the central nervous system and where the symptoms tend to disappear after 
•anthelmintic treatment. The occurrence of toxins in such infections offers no satis- 
factory explanation for the nervous symptoms while there is experimental evidence 
to prove that the pathogenesis may be allergic in origin. 

The possibility that the nematodes entering the central nervous system may 
carry viruses present in the other parts of the host’s body, thus facilitating a secondary 
invasion of the central nervous system, is also discussed. (C.^T. P.), 
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Studies on tke prodiiotive valne ol roughages and concentrates lor lactation. J. K«- 
Loosli, E.P. Davis and B. 0, Warner (1955). J. Dairy >Sa. 38, 79'7-804.. 

T he consistent increase in milk yield -when concentrates were used to replace 
part of the bay on an equal T, D. N. basis is to evidence that the T. D.N, system 
does not accurately evaluate these tfwo feed sources for milk production. This has 
been interpreted by some workers as indication that concentrates contain a specific 
unidentified factor(s) which stimulates lactation ; while others have attributed the 
observed increase in miUc production to an increase in the estimated net energy 
(EXE) intake on rations containing concentrates. To test the validity of the one or 
the other of the two postulates above, the present authors undertook reversible type 
experiments with 25 lactating cows ; the basis of replacement was either equal TDH 
or equal EXE. They found that when the replacement was made on the basis of 
equal TDX (but more EXE) there was a considerably greater increase in milk pro- 
duction than when the replacement was made on the basis of equal EX.E (but less 
TDX). Thus, cows, on an average, produced 2*5 lb. more ECX per head per day 
when 10’2 Ih. hay was replaced by 6*8 lb. concentrates containing almost equal TDX. 
(but more EXE). Koplacing hay with concentrates according to the EXE system 
resulted, in an average, increase of 0-8 lb. ECX per head per <.tay on the same EXE. 
intake but less TDX, The significantly greater milk yield from the TDX above the 
^ EXE feeding system, the authors state, shows rather conclusively that Morrison’s . 
EXE values more accurately estimate the comparative productive usefulness of the 
energy in the roughages and concentrates studied than do the TDX values. Even 
EXE appeared to slightly overrate the value of roughages in comparison to concen- 
trates for lactation, but to a mucli lesser degree than TDX, The data presented, 
the authors conclude, disprove the lactation factor theory, which assumes the presence 
in concentrates of some specific unidentified facto.r(s) stimulating lactation. 
(B.X.M.), 

Beta-propioladone as virus altering agent for New Castle Disease vaccine. Wali’er.-. 
X. Mach and Ach.it Chotisen, (1955), Poultry Sd. 3^, lOlO-lOlS, 

T he authors describe a Xewcastle disease (Banikhet disease) vaccine produced . 
through chemical alternation of its pathogenecity. 

The virus was isolated from a recent clinical case, and propagated in the allantoic 
fluid of embryonating chicken eggs. It was then treated with 0*025 per cent bete- 
propiolactone and incubated for two hours at 37°C, The vaccine so produced was 
injected intra-muscularly in doses varying from 0*5 ml. to 2 ml. into 43 ten-month 
old white Leghorn chickens of a disease-free flock. On the 16th day heart-blood from 
the vaccinated birds was collected to determine antibody titxes, and all the vaccinated 
birds and controls were challenged with 0*2 ml. of virulent virus. Vaccinated birds 
did not show any disease symptoms, but 97*4 per cent of the controls got the infec- 
tion and 84*6 per cent died. The agglutination inhibition title in the pre-vaccination 
serum was 1 : 10 while it rose to 1 ; 320 or higher in the post- vaccination samples. 

Eurther trials with this method of preparing a vaccine are considered advisable 
as the risk of introducing the infection which accompanies the use of attenuated virus, 
vaccine is avoided herev 
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HERBAGE ABSTRACTS 

AND 

FIELD CROP ABSTRACTS 

These two quarterly journals, prepared by the Commonwealth Bureau of 
Pastures and Field Crops, Hurley, England, are composed of abstracts from the 
world’s current scientific literature. Herbage Abstracts deals witli grass- 
lands, fodder crops and their management and Field Crop A bstracts with 
annual field crops, including rice. Both Journals include a review article with 
each number as well as abstracts dealing with crop husbandry, varieties, crop 
botany, control of diseases, pests, and weeds, and a section devoted to book 
reviews and notices. 

For those engaged in agricultural research or in the giving of agricultural 
advice or information, the reading of these two journals offers a ready means 
of keeping abreast of current developments without recourse to the labour of . 
scrntioizing the mass of agricultural publications now appearing in many languages. 
The annual subject and author Indexes, dating from 1930 and 1948, respectively, 
form a valuable source of reference to past work. 

The price of each Journal (with index) is 36/- per annum, post free, in the 
British Commonwealth and 45/- in other Countries. Orders should be sent to 
Commonwealth Agricultural Bureaux, . Central Sales Branch, Farnham Royal, 
Bucks, England. ■ 



